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A Choice Collection of a Hundred A L- 


GEBRAICAL PROBL EMS, exhibiting all 
that is curious in Simple and Quadratic At 
fefted Equations. 


The Whole Nluftrated 


With various Methods of CoMYHUTATTOx, 
as well by plain Numbers and Geometry, as by 
Algebra ; and calculated to the Capacity of Young 

Beginners. 
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ALGEBRA 


4 This ſmall TREAT1SE is moſt humbly 
Inſcrib'd by the AUTH OR. 


PREFACE 


' EETING with the fol- 
being Propoſitions, pub- 
liſhed by a certain. Latin 
Author, well known to 7 e— 
* I 50 W orld)for his eminent Shill 

in ALGEBR A, but without their - Solu- 

tions, and finding them a curious Colleion, 

was prevailed upon by my own Inchnation 

to draw out all their Anfwers. Which ba- 
ving finiſhed, and ſhewn to ſome of my Ac- 
quaintance, very well skilled in Mathema- 
tical Learning, they thought it a Pitty 
ſuch _ 


- 9 The p. R EP AG * 


s a N. ariety of uſ ful Propoſitions . 
lie bid in Oblivion, for that they would be 
of” great Service, and very much inftrut# 
and exerciſe the Young ANAL VST, and 

prepare him for higher Speculations in Al- 

gebraical Inquiries, if they were made . 
public. I therefore comphed to their Pro- 
pojal, and it was thought moſt proper to 
print them by themſelues, without the El 
= ments of ALGEBRA, becauſe whoever in- 
= tends or propoſes to learn ALGEBR A, are 
generally furniſhed with Ward's Introdu- 
tion, or at leaſt ought to be, that by being 
the \ fmaller, the Book may come within the 
Compaſs of very) 0 ones 5G reumftance to pur. 4 
chaſe it. L. 


AS the 2707 Defie of” this Treatiſe is | 

fo exerciſe the Young ANALYST in Sim. f 

phe; and Quadratic Equations, and J#ppo- < 

ſong him but barely acquainted with the firſt, | 

Principles of ALGEBRA, I have traced = 
wad 2 eration Step by Step, that thereby. 
nothing 


the PR E FA C E 
nothin ng might. [AE obſcure fo the Learner 
and Ii kewiſe have explained whatever. 1 © 


thought was not ſufficiently evident, leaſt be 


Jhould ſpend his Time too much in Yelp | 
Copitations. 


<> 


AND notw! ehflandin ng it 1s is adapted, fo 
the Capacity of Young Beginners, I doubt 
not but the more skillful ANALYST wil} 
find ſomething in it worth his Obſerua- 
tion. For to many of the lineal Problems I 
have not only given their Algebratcal In- 
veſtigations, but alſo the Geometrical Con- 
truction and Demonſtration; and the Nu- 
merical Solutions to many others. And to 
Prob. xxx1t% I have annexed three Ex- 
amples, wherein is ſhewn the Geometrical 
Reaſon of ambiguous Equations, with the 
w» iginal Derivation of the Method of com- 
| pleating the Square, together with à ſhort 

Specimen of Quadratic Equations, in which . 
is proved, Algebraically, that the third Cafe 
of Quadratic Adfeted Equations, is not 


univerſally 


The PREFACE. 


univenſally ambiguous, as. Algebraiſts gene- 
rally take it to be, but only ſo in particular; 
with many others too numerous here to men- 
tion; which are beſt ſpecified by the Ex- 
amples themſelves, to which I muſt refer 
the curious Reader, 


HUNDRED 
Algebraical Problems. 


& HE principal Uſe of the Ana- 
| lytic Art, is to bring Mathe- 
matical Problems to Equati- 


A that can be. And the Rules 

vired. to bring out Equations to ſuch Pro- 
blems, are chiefly theſe following, viz. Addi 
tion, Subſtraftion, | Multiplicatten, and Diviſian; 


IroMlution and Evolution. But if the Learner _ 


underſtand the firſt four Rules abovementioned, 


ſo as to manage Equations by them; he wilt” 


be ſufficiently qualified to anſwer many knotty 


and curious Queſtions without the help of Iu- 


volution or Evolution; as he will find by the 
. IV; V, and many other of the fol. 
lowing Operations. 


B a 


ons, and to exhibit thoſe Equa- 
tions in the moſt ſimple Terms 


_ 


"Wi1rex the Learner has been ſome time ener-. 
giſed in ſuch Problems as naturally produce 
ſimple Equations, he may then proceed to the _ 
Principals of Involution and Evolution, and 
learn to compleat the Square, and then the 
Calculations to thoſe Problems that genuinely 1. 

bring out Adfected = 4 * Equations, a 
ter they are ſtated, will be very eaſy to him, 
ſuch as the LXXXIII, LXXXIV, LXX&V, 
and the like, 


By this Method àforegoing (if ſtrictly ob- ©? 
ſetved) all thoſe who have a Deſire to learn 
this miſterious Art, and are unacquainted witun 
the Elements thereof, will find Algebra not fo . 

diffieult to attain as perhaps they may 1ma- 7 
gine: And when the young Analyſt has pro- 
ceeded fo far in this kind of Arithmetic as 
the above Rules will lead him, he will eaſily 
percieve of himſelf what more is requiſite to 
make him a compleat Algebraiſt. Which that 
he may attain to with more Certainty, let me 
adviſe him not to aim to learn a great deal in 
4 little Time, but to learn a little well; for 
it is not the Multiplicity of Propoſitions, but 
the Method they are delivered in, that ought 
to be conſidered. 


' Havixs thus laid down a brief; (but plain, 
Method for (peedilyJactaining to the Solutions | 

_ of Problems producing Simple and Adfected 
Quadratic Equations; I will now proceed. to 
P the 


1 


a_ - ws 
I 
F 


31 
3 the following Hundred Queſtions and An- 
«*I@ fivers 3 but firſt ſhall premiſe theſe three Parti- 
"3 culars, viz. That N w hatidevet vo 
theſe three Things are chiefly to be obſerved; 
3 firſt, The Data or Things given; ſecondly, The 
' 3 2nreſiia or Things fought.z and 7hirdly and 
A YHftly, The Conditions or Form of a Queſtion; 
which three Diſtinctions are fully illuſtrated 
in the following Operation. 


PROBLEM I. 


To find a Number, which being multiplied 

by 3, fubſtrating 5 from the Produds, 
1 and the Remainder divided by 2, if the 
T Number ſought be added to the Quotient, 
that the Sum may be 40. 


i 
LY 


Fox a perfect Idea of this, or any 
Queſtion propoſed, divide it into theſe three 
Particulars; firſt, The Data, which in this 
Problem are theſe Numbers 3, 5, 2, and 403 
ſecond, The Quæ ſita, which is the Number to 
be found; and third, The Condition or Form: 
of the Queſtion, which in this Problem runs 
$ thus' Which being multiplied by 3, ſub- 
ſtracting 5 from the Product, and the Re- 
; mainder divided by 2, if the Number ſought 
11 — added to the Quotient, that the Sum may 
40. TOR 


B 2 | Now 


iͤnſtance x; which by the Condition of the Pro- 


of the Verbal into the Symbolical Expreſſion, 


T5 52865 


— „ hs. * d 
: 


[4] 
. Now to ſolve this Queſtion, for the Num- 
ber ſought put any Symbole or Letter, as for ® 


blem, muſt firſt be multiplied by 3, and gx 
will be the Product; ; ſecoridly Y, Subſtract 5 from 
that Product, and the Remainder will be 


3X—5 ; thirdly, Divide the _ b by 
Z, and the Quotient will be 2 , fuurtbly, 
and 7aſily, Add the Number fought, viz. v tO 


X—5 — 
this Quotient ED „and the Sum is : 5 


Ir; which Sum by the Queſtion is equal to 
40. And thus the Queſtion is tranſlated out 


and therefore is brought to this 1 


24 


3 
Equatior 15 5 — lo. And to find the 


value of x proceed thus, LI 


1 XZ 2 [2/3 3x—57-2x=80 


3——5 [4x=17 the Number which was to 
be found, or the Value of x required, 


NV. V. D. 
FROM this Operation aforegoing the 
Learner may obſerve, that to the Solution 
of Queſtions, which only regard Numbers, 
or the abſtracted Relations of Quat tities, 
there is . ſcarce any thing elſe required, 


f 
79 


1 
than that the Problem be tranſlated out of the 
Engliſh, or any other Tongue it is propoſed in, 
into the Algebraical Language, that is, into 
Characters fit to denote our Conceptions of the 
Relations of Quantities. For when a Queſtion 
is expreſſed Analytically, the Calculation or 
Form of the Reduction, for the moſt part, is 


ſeldom any thing more, than the Condition of - 


the Problem repeated backward ; and thus the 
Condition or Form of a Queſtion, in a man- 
ner, may ſerve for a Rule to inveſtigate. the 


unknown Quantity by. 
Bur the moſt commodious and univerſal * 


Solutions of Algebraical Problems are gene- 


rally performed by Symboles or Letters repre- 

ſenting the Quantities given as well as thoſe 

required. Thus, put 3 ma, 5=», 2=c, and 
40 = d; and ſuppoſing x fignifies the Number 


| fought as al then inſtead of this Nume- 


ral Equation 2 — Ad, we ſhall have this 


Literal one = 
Quantity x will be found 


Thus, i. L= 


wa 
— a —o+x=d, from whence the 


4 
3 20-0 A * Vale of cat 
B 3 By 


£06] | 

By this Method of Computation it appears, 
that not only the unknown Quantity is inve- 
ſtigated, but a general Theorem or Rule is dif- 
covered for ſolving all Queſtions of the ſame 

Nature; for the Letters a, b, c, and d, may 
be put for any other Numbers than what they 
_ : repreſent. Therefore this Equation 
5 as =x is a general Theorem for finding the 


Number fought to all Queſtions having the 
fame Data and Quæſita as that above. | 


NB. Tram the aſſumed Quantities in all 
Operations are eſteemed the very ſame as tho? 
really known: For any of the known Quan- 
tities may be brought to one ſide of the Equa- 
tion, and made equal to all the reſt, by the 
fame Principals of Agebra as the unknownQuan- 
tities are calculated. To explain which, let any 
of theſe known Quantities a, 6, c, in this Equa- 
tion — - Ad, as ö for inſtance, be cleared 
and brought to one ſide the Equation, and all 
the reft to the other. The Equation being 
"HE * 


ax—b | 5: 0h | 
Statzd, |1i|——|x=4. Work as follows, 
1 Xz 12 ax - c 


2 = gab fc 
3 C Abr ax cx d. 


But 


34 wit 
But if ir had been required to have breught- 


out c, then, 


<—x $= XL 
3 
Or . ax d- EU- cx 
1 . e 
? TH 


Hence it is, that Algebraifts ſuppoſe thoſe 
things given, which notwithſtanding are the 
ſole Objects of their Inquiry, until by Re- 
_ duction they become equal to ſome certain 

Poſition of the given Quantities z and then the 
true Value of ſuch feigned Numbers are dif. 


covered. | 


FaRrTHER; to ſtrengthen the young Ana- 
lyſt's Idea in Algebraical Computation, he 
muſt underſtand, that the Method of aſſuming 
Letters for the unknown Quantities, is no 


more than gueſſing the Value of ſuch Quanti- + * | 


ties at randum. So in the fofegoing Propo- 
fition, inſtead of making uſe of x, I may ſup- 
poſe the Quantity ſought to be any Number at 
Pleaſure, and the Queſtion being Stated with 


that Number and thoſe given, according to 
FC the 


A 


| K 8 1 
che Condition or Form of che Problem, the 
true Quantity . will then come out by 
the ſame Laws of Algebra, * tho? the Number 
ſought was repreſented” by any Letter in the 
Alphabet, or other be og Thus, for the 
1 Number to be found put 9, and by the Con- 
dition of the — there will be had this 
numeral | 


| Equation 1 2 {-g=40. 
3xX9—52Xg=8 

7 -2Xg= 5 

83 5 

„ a. Here the Cal. 


eulus is the very ſame, and brings out the ſame 
Concluſion, as either of the foregoing Methods, 
and likewiſe ſhews the Suppoſition to be falſe; 
for inſtead of 9 I ſhould have gueſt 17. 
Whence we may conclude, that the ultimate 
- Deſign of Algebraical Operations, is no more 
than to diſcover the T'ruth from falſe e 


. 


Mo uE OV NR ſeeing my Suppoſition was 
too little, I m#y ſupply that defect with x, and 
fo call the Number fought 95j-x ; and having 
expreſs d the Problem Algebratall, there will 

e ns | | 


1 e 


19 | 
1 
, AMP _ Z2t-g-k-x=40. 
2742x—5+185-2x=80 


Equation| 
1 * 
2 ＋ 35 40 
3 5.4 0.7 Whereforeg-+$= = 7 the 


Number which was to be found, the fame as 
before. 


FROM what is here ſpecified the Artiſt may 
obſerve, that let the aſſumed Number be what 
it will, there will ſtill Refult the ſame Conclu- 
fion to the Queſtion propoſed ; ſo that it mat- 
ters not whether the whole or a part: of the 
Quantity, or ſome other Number, be made 
the Scope of our Inquiry, ſince they all bring 
out the true Anſwer to the Problem. 


g 
Bo T let the unknown Quantity be what it 
will, the Algebraiſt muſt accomodate it, ſo as 
to bring out the moſt ſimple Equation le. 
And ſince from the various Species of Pro- 
blems different Equations ariſe, ſo thoſe vhere- 
in only one Power of the unknown Quantity 
is contained, as in theſe following, : 


Jax ed) I. [Theſe Nur. 
25x*16x*=16a| XVI. [or ne: s 
Fe zg, XXXVI. et Rely 


gab“, c. XXXVII. lis taken from. 


arc 


[ 105] 

are called Simple Equations. And thoſe 
wherein different Powers of the Quantity ſought: 
are contained, as for Example, 


. Tur-ab. ILXIX. 
M ze . LXXVI. 
ab, Gr. LXXVII. 


| are called Compound or Adfected Equations. | 


As there ariſe different Powers of the un- 
known Quantity in Algebraical Operations, ſo . 
there are different Forms of both Simple and 
Compound Equations; for ar - , is 
called a pure Simple Equation, 25x 16x" 
2 6 N Row Quad 1 and 
a a Simple Cubic, Sc. And in Com- 
pound Equations, thoſe wherein the unknown 
Quantity is found of no more than two different 
Powers, whoſe Indices are double to each other, 
are called Adfected, and is either Quadratic, 
or Biquadratic, Sc. according to the heigheſt 
Dimentions of the Quantity ſought, That is, 
* arab or bx'—x*2am==a'c, is called a 
Quadratic Adfected Equation, but x -c. 
=ab is called a Biquadratic Adfected, &c, 


-Havins thus defined the different kinds of 
Equations contained in the following Pages, 1 
will now ſhew the Learner how the ſaid Equa- 
tions are brought to a Solution. And firſt 
then, for Simple Equations take this general 

8 RULE. 


1 11 


"RULE 


Extract ſuch a Root of the Equation," wwhoje Tndex 


ſhall be the Power of the unknc un Nami, 
aud it is done. | 


As per Example, In this Equation 4*==2ak 
becauſe the unknown Quantity x is — I 
extract the Square Root, and there comes out 


x=v/2ab. So alſo in this Equation abe, by 
extracting the Cube Root we have ab, 


and ſo on. 


ISsuAII omit the Rule for ſolving Qua- 
dratic Adfected Equations at preſent, until the 
Learner has been ſome Time excerciſed in 


Simple Equations; becauſe the Learning of 
Rules without having an immediate Uſe for 
them, very often ſerves more to perplex than 
inſtruct the Artiſt; for tho? a Learner be ne- 
ver ſo expert in the Elements of Algebra, yet 
-when he -comes to- the wy hen of theſe - 


Principals in the Solution of Propoſitions (ex- 
cept he is Maſter of a good genious and ſtro 


Memory) he will find ſuch a Crowd of confu- 
ſed ret in his Mind, that if he is not helped 
buy the Inſtruction of a Maſter or ſome other Ac- 
q maaintance, he will be ready to cry out xe plusul- 


tra. But by proceeding according to theMethods 
laid down in the foregoing Pages, and obſer- 


| ving well the following Operations, he will in 


a great 


{ 12 ] 
a great Meaſure, be freed from ſuch Inconve- 
niences, and find, that Agebra is no more 
difficult to attain, than common Arithmetic. 
For both are founded on the fame Princi ples 
and aim at. the fame End. And differ 
each other only in this particular, that Vulgar 
Arithmetic begins 1t's Computation from the 
Quantities given, and ſo proceeds forewards to 
thoſe that are required, whereas Agebraic Com- 
putations proceed in a retrograde Order, viz 
from the Quantities ſought, as if they were 
given, to the Quantities given, as if they 
were ſought, to the End that we may ſome 
way or other come to a Concluſion or Equa- 
Hons from which we may bring out the _ 
ſought. Which the Reader may obſerve 
a the Solution to the tenth Queſtion, and 
ſeveral others in the proceding Pages. 


Note, The Signs made Uſe of in the fol- 
lowing Pages, being the very fame as thoſe 
in Fard's Introduftion to Mathematics ; the 
Reader is referr'd there for their Explanati- 
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PROBLEM II. 


N fad a Number, which being multiplied 
y 12, and 48 added to the Produt?, 
as much may Fa produc d, as if the ſame 


Number ſought were multiplied * 18. 


Pur 12a, 48 5, 18= 3 and let the 
Number fought be called x. Then by the 
Queſtion we ſhall 


have |rlax4tb=cx 
I —a 2\c5—ax=b 


(—42 18—12 


2 wa : — =8, The Num- 


P ROB LE M III. 


To find a Number, to which if 11 Fi added, 
and 7 ſubſtrafted from the ſame Num- 
ber, (viz. the firſt) the Sum of the Ad. 
dition may be double the Remainder. 


Pur 11a, 7=b, and call the Number 
ſought x; then by the Queſtion it will ſtand 


thus Ile Far K-23 
1 TTabäz ira r-zER Ax 


2 ——l3lx=a2b=11-7x2=25, The 


Number which was to be found. 
2 PROBLEM 


T1 14] 
P ROTE M iv. 


TY * 4 Number, to which if it's double 
(treble, qua , &o.) be added, the 
4 of the fame Number may be pro- 

Cd. 


Cali the Number ſought x, to which, 
by the Queſtion, add it's double, viz. 2x, and 
the Sum is zx or 3x 3 which Sum, per 
Query, is equal the Square of x, that is, *. 
Ergo zu this Equation divided by x, 
gives g. But the Queſtion ſays, if treble 
the Number ſought; viz. x, be adder to itſelf, 
the Sum will alſo be equal the Square of x; 
therefore xx, or 4x=x*, and dividing this 

uation by x, we fhall have ; and again, 
if we add to x it's 2898 the Sum will like- 
wile be equal to x, conſequently Ax, 
that is, g ; which being divided by x, the 


* give g, 5 2 K, I. 


PROBLEM 


— 


cat 
PROBLEM V. 


To find a Number, which if added to itfelf, 
and the Sum multiplied by the ſame, and 
the ſame Number ſtill ſubſtracted from the 
Product And laſtly, the Remainder di- 
vided by the ſame, that it may produce 


13. | 


For the Number ſought put x, Which 
added to itſelf, the Sum is 2x, this Sum mul- 
tiplied by x, the Product is 2x* ; from this 
Product ſubſtract x, and the Remainder is 
2K - : And laſtly, divide this Remainder 


by x, and the Quotient is . but becauſe 


* 

ux is found in both the Terms of the Numerator, 
the Quotient will be 2+—1, which, by the 
FX Queſtion, is equal 13=a. Therefore, 


4 [112x—1=a 
i Tiaz ga- 
ö 3 I. E. 


C2 PROBLEM © 


[16] 
PROBLEM VI. 


To divide the Number 16 into 2 Parts, ſo 
© that the Square of the greater Part may 
- exceed the Square of the leſs by 32. 


To ſolve this Propofition, according to 
Ward's Method, put x the greater Part, .and y 
the leſs ; and the Square of the greater Part x 
Is. x*, and the Square of the leſſer is y*, the 
Difference of theſe two Squares is x*—y}, 
which is equal to 32 by the Queſtion. 


= 
Therefore 1 =16 
2 — =32 75 
. ow 7 87 — | 
3 & 2 4y=256—32x7-x* | 
2 TY, 5 329 Z 
5 —32 60 —32 1s 


4 =, 7256—g2x7Tw=x'—g2)' 
7 — 8[256—32x=—32 
8 5-324) 902 56=32x—32 
9 ＋32 1003 2K 288 


* « — 288 
10 22 1 the greater Part, 
| 


minating unknown Quantities, 
is called Comparative Algebra. 


Note, Th 


which taken from 16, the Remainder is 7: 
the leſſer Part. 9. E. J. 


Bor the great and incomparible Ma- 
thematician, Sir aac Newton, has, in his Uni- 
verſal 


| 
Y 
N 


7 J. 
verſal Arithmetic, Page 68, moſt wiſcly nated. 
That the Solutions of Queſtions are (for the 
moſt part) ſo much the more expedite and ar- 
rificial, by how fewer unknown Quantities you 
have at firſt. That is, in thoſe Queſtions 
where two, three, or more unknown Quan- 
tities are required to be found, by the Aſſum 
tion of one unknown Quantity only, the 
many times, will be expreſs'd by ſuch and 
ſuch Laws or Properties of Agebro and Ges- 
metry, as the Query happens to fall under: 
With which. Expreſſions, the Queſtion being 


ſtated, and the unknown or afſlum'd Quantity 
being inveſtigated, the otherunknown Numbers 


will be had from the Exp reſſions. themſelves. 
Tu better to conceive this Method of 
Reſolution, the Algebraiſt is defir'd to obſerve 


the following . 
AXIOMS, 


— 

1. Ir from the Sum of any two Quantities 
be taken either of them, the Remainder will 
give the other Quantity, 

2. THE Difference of any two Quantities 
added to the leſs, gives the greater Quantity; 
and ſubſtracted from the greater 
gives the leſſer ; or the whole is equal to all 
the Parts taken together. | 

3. Tae Product of any two Quantities | 
divided by either of them, the Quotient ariſing 
will give the other — | 
C3 4. 


[ 18 ] 

4. Tux the Quotient of any two Quan- 
ities, being multiphed by the leſſer, the Pro- 
duct is the greater Quantity. 


N. B. That what is here ſaid of ſimple Quantities, 
the ſame may be underſtood of Squares, Cubes, 
and Biquadratic Quantities, Ec. 


Now, by a right Application of theſe 
Axioms, many Queſtions in Algebra, where 2, 
3, 4, Sc. Quantities are requir'd to be found, 
may be expeditiouſly ſolv*d, by the help of one 
unknown Quantity only. Thus: 


Por 16=4, 32=b, call the greater Part x, 
as before, then (by Axiom 1.) the leſſer Part 
will be a—x ; now, the Square of the greater 
Part is x*, and the Square of the leſſer Part is 
&—2ax5-x*, which taken from x*, the Square 
of the greater Part, the Remainder is 24* — 47, 
which (by the Queſtion) is equal to b. 


Therefore,|1]2ax—a'=b 

1 TaRRax=b+a 
2216 
Ba, I Boers 3 
the greater Part, the ſame as before, whence 
the leſſer Part 18 7. 9. Z. J. 


By comparing this Method with that afore- 
going, we ſhall find the very ſame Concluſion 
is produc'd with quarter the Trouble ; for, in 


[ 19 ] 


4 that Operation, as there are two unknown 
- W Quantities, x and y, concern d, there muſt be 
one of them, as y, exterminated before the 
other can be found; which Trouble of Exter- 
mination is entirely avoided by this Method 
, of Subſtitution, - | 


PROBLEM VI. 


| To divide the Number 36 into two Parts, 
fo that if 12 be added to the firſt, and 
6 to the ſecond, the former may be the 
double of the latter. 


Pur 36=a, 12 =, 6=c, and call the firſt 
Part'x, then the ſecond Part (by Axiom 1.) 
will be a—x ; now, if to the firſt Part x be 
added b, the Sum is x, and to the ſecond 
Part a—x be added c, the Sum is a- rr, 
which is half the Sum aTb, per Query. 


Therefore, 15 U —2 a- 2K K-20 
1 P2x|2]3xTt=2a7 20 
2 — 83G = 2 2 
e- F2X6— 12 


3 34 g 
| E. the firſt or greateſt Part; 


which being known, the leſſer Part is 36—24 
=12; and theſe two Numbers will aa the 


Conditions of the Queſtion, 9, Z. J. 
PROBLEM 
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PROBLEM VIII. 


Let the Line AB (for 70 Parts) be ai- 
vided any how in C, | ſo that A C may 
be 42, BC 28] it is required to divide 
the ſame Line again in another Point: 
For Example, in D, ſo that the Rect- 
angle A D C may be equal to the Square 
DB. Let the Segment C D be enquired, 
3 being obtained, AD, BD will 


e known. | 


Pur 70=a, 42=b, 28 , and let x re 

preſent the Segment CD, and AD (by Axiom 
1 and 2.) will be bx, DB=c—x ; now mul- 
tiplying AD by DC, or their Equivolents 
Ee by x, the Product is br, which (by 
the Queſtion) is equal the Square of DB, or 
it's Equivolent cx, which is c —2 ores. 
(See Fig. 1.) 


'T — m ac. EN 


1 242 Bx c 20 


? Le * 
| 28x28 


3 Shan = 2 Es W 


of CD; which being known, gives AD go, 
and DB=20. L. EZ. J. 


The 


oe ee, ob 
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The ſame otherwiſe. 


Ler x=AD, whence a—x=DB, and 
CD=x—b6, as is evident by the Line AB; 
and multiplying x—b by x, the Product is 
x*—bx, which is equal to the Square of a—x 
or to a e by the Queſtion. 


1 x * —bx=a* - 
1 =—x [2f—bx=a'—2ax 
2 —P2ax|3[2ax —bx=a* 

—2 a4—t . d. 
N I 24—b 2X70—42 12 
hence 50—42==8=CD, as before. &. E. J. 


Geometrically thus. 


On the given Segment CB, bo iy = 46 
Prop. of Euclid's firſt Book) deſcribe Square 
cbBC, and draw the Diagonal Cb; this done, 
compleat the Parallelogram abAB, and draw 
it's Diagonal aB, which cuts the other Diago- 
nal Ch in the Point e. Now, through the 
Point e, and Parallel to bB, or cC, draw the 
Line D, and it cuts the Segment CB in D, 
the Point requir'd. (See Fig. 2.) 


Demonſtration. 


Dr aw through the Point e the Line 15, 


parallel to the given Side AB ; then (per Cor. 
to 


OY © (28. } 

to Prop. 4. of Euclid's ſecond Book) the Rect- 
angles reDC and dbSe2 are Squares, therefore 
D is Cb, and bS—=e2S—DB, conſequently 
QOZS—=QOS—ODB ; but the Square of 5S or 
eS is equal the Square dbSe, therefore the 
Squares dbSe and VDB are equal; and (by 
Prop. 43. of Euclid's firſt Book) the Square dbSe 
is equal to the Parallelogram feAD, which is 
equal the Rectangle of AD into De, which is 
equal to AD into CD, for D and CD are equal; 
therefore the Rectangle of AD into CD is — 
the Square of DB. 9. E. D. 


Or by conſtructing Equation the third, of 
Operation the firſt, aforegoing, will likewiſe 
give the Point D Geometrically, But the 
Limits of this Book being ſo ſmall, obliges 
me to refer the young Analyſt to F. C. Stur- 
muss Matheſis Enucleata, or to Harris's Alge- 
byg, where he will meet with ample Satiſ- 
faction in this kind of Geometry. 


PROBLEM IX. 


Let the Line E F be divided any how in G, 
DL that E G may be 6, GF 4] it is re- 
quired to produce this right Line EF, 
[for Example unto H] jo that the Recũ- 
angle EHF may be equal to the Square 
GH ; the Length of FH is required. 


Pur 10 d, 4==b, and F H z then 
(by Axiom 2.) E. H=a+x, and G H=; 
multiply 


— LI 
multiply ax by æ, and the Product is ax x, 
and the Square of & is 6*5-2bx-x*, which 
(by the Queſtion) is equal to ax &“. 
(See Fig. 3.) 
Therefore,|1|ax+-x? b zT 
x —ax?*lax=b*-2bx 
2 ——2bx[glax—2bx=b* 

- 
a = £4 28; and 
a—2b 1O0—2X4 | 
thus much muſt the Line E F be produced, to 
fulfill the Conditions of the Queſtion. 


— — 
— — 


Or thus. 


5 Pur x= EA the whole compounded Line, 

and (by Axiom 2.) x—a=FH, and GH =x 
—aTb; the Rectangle of x—a into x, is 
* xa, and the Square of x—a+b is x*—2ax 
za -a aA -b, which is equal to x*—ax 
by the Queſtion. a 


Therefore, lie- r *—2a%—2aba* +2 
I TRA 2b a -- -b 
2 TOY ei „from which 


—— 
take 10, and there remains 8=FH, as before. 


Note. In the Margin, at the ſecond Step A 
ſignifies Tranſpoſitiun, or the Rectification of 
the firft Step by Aduition and Subſtraction. 


Or 
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Or likewiſe thus. 


LzT GH, and (by Axiom 2.) FH 
=x—b, and EH -a; which Terms | 
being ſtated as the Queſtion requires, will 
ſtand | 


thus, Ibex Ha -b — ab- -b 
1 ee 


2 ab- AA 2. from 
3 4b—2a * 


which take 4, and the Remainder is 8=F H, 
as in the foregoing Operations. 


Bzcavst this Equation EH, 
ab 


p is ſomewhat uncommon, and per- 


haps may non-plus the Learner, tho* to the | 
more ſkilful in Agebra it is moſt evident, it will 
(I preſume) not be improper to give the Reader 
1 
Euplanation. 
5 In this Fraction — 
| 2b—a 5 


chews b, it 18 plain, by the Laws of Addition, - 
that the Sum of b*—ab, the Numerator, is a 
' negative 


ſeeing a is greater 


25] 


negative Quantity; and by the ſame way of 
Reaſoning, the Denominator 26 — 4 is a 
negative Quantity alſo: But a negative 
Quantity divided by a negative Quantity, 
by the Laws of Diviſion, the Quotient will be 
Affirmative z therefore if you write 10 for a, 
and 4 for b, the ſaid Fraction will become 
8 that is, 2x. And ſo 
2X4—10 MR h 
1 ab 2 . 
likewiſe = — „ when thrown into 
2 4b—24a 


TOX 4 | 
4X4 —2X10 


Numbers will ſtand thus — 
2 40 


i 0502, Which was to 
E be explained, | 
f PROBLEM X. 


ie AGeneral diſpoſing his Army into a Square 
I! Battle, finds he has 284. Soldiers over 
er and above; but increaſing each fide with 

one Soldier, he wants 25 Soldiers to fill 


up 2 Square : How many Soldiers had 
e 


er W Pur 284=4, 2;5=6, and let the Number 
of Soldiers placed in Rank and File be called 

n, x; which being ſquar'd is x*, which is leſs 
a chan the Number of Soldiers in the Army by 
D 284 


the Sum is likewiſe e equal the who 
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284 or a( per Query.) But increaſing each ſide 
with one Soldier, that is, adding one to x the 
Sum is x1, whoſe Square is x * 2x1, 
which (by the Queſtion) is greater than the 
whole Arm by 25 or b, conſequently taking 
+ from x zx I the Remainder is «* -N 
+1—5 the whole Army, and qi 4 a to x*, 
e Army, 


that is, the Sum of 2 * is & -a. 
Therefore i Far x Zz ＋1—. 


1 — x; H= XK ＋1— 5 

2 YA = E˙—1 

. —— 2 5—1 —28 281 

3 ST =D £728 154. 


the Soldiers in Rank and F te, which being 
ſquar'd, and 284 added to it, that is, add 
284 to 23716 the Square of 154, and the Sum 
13 24000 the Number of Soldiers requir'd. 


7 be ſame otherwiſe. 


Pour the whole Army, then x—# (by 
the Queſtion) is a Square Number, wha 
Square-Root is /x—e the fide of the Square 
equal the Number of Soldiers in Rank- and 
File, to which add 1, and the Sum is VX -a. 
Er, the Square of which is x—a+2vx—4. 
——1, and becauſe this Square exceeds the Num- 
ber of Soldiers by þ or 25, ſubtract + from it, 

and the Remainder is x—a-jP2/x—a,+1 2 

&71 | which 


[27] 


which (per Query.) is equal the whole Army. 


1 2 2 - - 308 
2 O73 4x—40<c 
3 T4444x=-F44 


I 44 308 x 308 4X 284 
+ 7 1. 4 * 


T yl I Kk— 2 72 * 4. 1—b=x.. 
= 


| 14 * 
| ＋ 24000. The ſame as above. 
Numerically.. 


Tunis numerical Solution depends on the 
fourth Propoſition of the ſecond Book of Euclid. 
For ſeeing the Number of Soldiers exceeds the 
leſſer Square by 284, and wants 25 to fill up 
the greater Square, conſequently 284 5 

=309 is equal the double Rectangle of the ade 
of the leſſer Square into 1 mare the Square of 
1 (by the above ſaid Propoſition.) But becauſe 
the Square of 1 is but 1, therefore 308 is the 
double Rectangle of the fide of the leſſer 
Square into 1 whence dividing 308 by 2 the 
Quotient gives 1 54 the ſide of t e leſſer Square 
as before, which ſquar'd produces 23716, to 
which add 284 the Sum is 24000 the Number 
of Soldiers in the Army. SE 7 


D 2 PROBLEM 
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PROBLEM XI. 


A certarn Captain ſends out; of his Sol- 
diers ＋ 10, and there remain'd + 15 
How many Soldiers had he ? 


Po r 10 a, 15 , and x= the Num- 
ber of Soldiers; * the Number of Sol- 


diers ſent out are — — -b-4, and thoſe remaining 
3 


= b, which together are equal to x. 


Therefore!; = a= —Th=x, 


i 
ee. 
2 23 Tee ar = 6a =- 
SI e 5=150, 
the Number of Soldiers. F. 


Or thus. 


To avoid Fractions put 6x = the Number 
of Soldiers, of which + is 2x, and + is 3x; 
whence, by the "WH we ſhall have this 


Equation, F | 1]2x--a7J-3x75-b=6x. 
Or, 2 bx, 
2 —5X e babe 5=25, Which 


D 3 multiplied 


wh * 
129 1 
multiplied by 6 gives 150, the ſame as a> 
bove. | on 


- 


Numerically. 


SEEINO + of any Quantity is the ſame” 
as 7, 1 the ſame as + of the whole; and 
that (by the Queſtion) ; or 2 10, and g or 
. 2+ 15 together makes FE 25 = the Num- 
ber of Soldiers; it is evident that 25, the 
Sum of 10 and 15, is = Part of the whole 
Company. Therefore 25x6=1 50 the Num 
ber of Soldiers required. W. W. D. 


PROBLEM XII. 


There is an Army to which if you add. 3. 
a, and: of itſelf, and take away oo, 
the Sum total will be 100000. Mat 
was the Number of the Army? 


To avoid Fractions put 24x= the Num-- 
ber of the Army, for 24 is a Multiple of 
2, 3, and 4, the Denominators of theſe Fra- 
ctions £, +, and 4; Now + of 24x is 12x, 
+ 1s 8x, and 4 is 6x, whence (by the Que-- 
ſtion) 


D 3 we 


Or, 


3 "Ns 


oy [ 30 ] 
"we 1 r EI2& LSK C6 9 


= IO00000, 


250 * 5000 = .100000. 
2 . 50x = I05000 
O 


| 
| 105000 


X —= 


] 50 


=2100' which mul- 


tiplied by 24 gives 50400, the Number of 


the Army. 


Q, E. J. 


PROBLEM XIII. 


_s the Rectangle ABCD, the Difference off 
tze greater Side AB, and of the leſſer 
Side BC, is 12, but the Difference of 
be Squares of the Sides is 1680. What 
are tbe Sides of the Rectangle ABCD? 


Pur AB—BC—=12=—a, AB*—BC*'=1680 
1 and BC the leſſer Side; and (per 
Ae. 2.) the. greater Side AB ra, whoſe 


Square is * 


Ta A. , and the Square of the 


Tefſer Side is x*; the Difference of theſe two 


Squares is 
equal bh. 


Therefore I 


2ax5-a*, which (per Query) is 
(See Hg. 4.) 


2 a U. 


I * 
+. 2 


2ax—=b—a* 
12 
* — 1 cn ——=64=BDC, 


hence ABA -C 2=76, the Sides required, 


PROB. 


131 
PROBLEM XIV. 


The Length DE of the Rectangle DEFG, 

is taoice the Breadth EF; and the Sum 
of the Squares of the Length and Breadth 
7s ten times the Sum of the tun Sides DE, 
EF. What are the Sides of the Rectangie 
DEFG? | 5 


Pur the Breadth EF=x; and the Length 
* DE will be =2x; the Sum of the Length 
and Breadth is 2x45-x' or zx, and the Sum 
of their Square is 4 N or 5x*, which (by 
the Queſtion) is equal 10 times the Sum ofthe 
Sides or 3x. (See Fig. 5.) 
Thefore|1j 5x*=30x. | 
I 1 „the leſſer Side, con- 


ſequently the greater Side DE is 12, the Side 
of the Rectangle, as was required. | 


Ir the Learner is not yet acquainted with 
the Doctrine of Proportion, let him perule the 
ſeventh Chapter of the ſecond Part of Ward's 
Introduction to Mathematics ;, or the fifth Book 
of Euclid's Elements of Geometry, and then he 
will the eaſierly underſtand the following So- 
lution, and ſeveral others where the Buſineſs 


of Proportion 1s required, | 
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PROBLEM XV. 


To find two Numbers in the Proportion of 


2 to 3, whoſe Product, if they be mul- 
tiplied by one another, fhall be 54. 


Por 54=4, x= the leſſer Number, and 


| = 8 
:: == the greater Number; the 


Produkt of x and = is >, which (by the 
Queſtion) is equal to 4. 


Therefore 
I X= [2 
222 3 Wi 
bis -- w 214 


'Þ 2 
ö 


. 


24 


x — 


1 8 


— 


e 2 , the leſſer 


Number, and as 2 :3::6:9= the grea 


Number. 


2. E 7. 


LEAST the young Algebraiſt ſhould not 
readily percieve the Reaſon of multiplying 
- 


this Equation ==, at Step the firſt, by 


5 5 to bring x out of the Fraction, which to 


=- 


— 


[ 33] 
the Profecient will be moſt conſpicuous, it is 
thought proper to give him the following 


EXPLANATION. 


Tram multiplying 3: Sa by : brings 


out x = at Step the ſecond, will appear 
very plain if we retain the whole Multiplica- 


tion; thus, —x . For ſince 


the Co- efficient of x? is ——— and becauſe the 


Numerator and Denominator are the ſame in 


all Reſpects, they conſequently deſtroy each 


other, therefore & = 


Hzxcx we have the following general 
Method for freeing any litteral Quantity of a 
Fractional Co-efficient, Multiply the Quan- 
tity by it's Co-efficient inverted, and it is 
done. | 
Note, What I mean by an inverted Fractien 


is this, - when invernd becomes. 


FR OM hence alſo appears the Reaſon of 


multiplying a F tonal Qus Quantity by it's De- 
nominator, 


[ 34] 


nominator, by only taking away the Deno- 


minator. For — (at Step 1. Operation 1. 


of the firſt Propoſition) multiplied by 2 it's 


4 —5 2 
Denominator, that is, — —8.— 2 — — 


becomes 3x—5, at Step 23 becauſe 2 is found 
both in the Numerator and Denominator, and 
fo conſequently vaniſhes. 


N. umerically. 


SEEING that 54 is the Rectangle or Pro- 
duct of the two Quantities required to be found, 

. which Numbers having the ſame Ratio to one 
mother as 2 to 3: Therefore multiply 2 and 
3 together, and the Product is 6. Now be- 
cauſe (by the twentieth Propofition of the ſixth 
Book of Euclid's Elements) all ſimilar Planes 
are in a Duplicate Ratio of their like Sides, 
lay, as 6: 18 to 4 (= the Square of 2 the leaſt 
Ratio) : : fo is 54 : to 36, whoſe ſquare 
Root is 6 = the ſefſer Number; and divide 
54 by 6, and the Quotient is 9 = the greater 
Number. V. V. D. 


PROBLEM 
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PROBLEM XVI. 


JT find two Numbers whoſe Ratio is to one 


another as 4 to 5, and the Sum of the 
Squares f both, is 2624. 


Pu r x= the leſſer Number, and as 4 : 
388 = the greater; the Square of the 
lefler Nuniber a is & and the Square of the 


greater Number is =, and the Sum of theſe 


16 
Squares 1s ＋ x which by che Quettion | 


15 equal DE 


722 


N 
Therefore As. 


16 
I X1C|2 25x*5-16x?=16a 
— . "3 


2 +257 10 3 * 25016 


5 Row 250016 254-16 
the lefler Number, 3 being 8 
as 4: 5 :: 32: 40 = the greater Num 
Q, E. J. 


Or 


361 


Or thus. 


TAE E x* = the Square of the lefler 


Number, from a, and the Remainder is 
u „* =the Square of the greater Part (per 
Note following the Axioms), and the Square 
of the Ratios is 16 and 23; now (by the 
twenty ſecond Propoſition of Euclid's ſixth 
Book), fay, 


as h\16:'25 : :'x* : a—x?, And (by 
| | the XVIth of the ſame Book) 
we have [2|16a—16x*=2 g 

2 162 341 163, the very ſame with 
Step 2, above, only contracted. 


3 p41 


4 w2 


Numerically. 


Tu x Squares of the Ratios added toge- 

ther 1s 41, and the Sum of the Squares of the 
Numbers required being given = 2624, ſay 
by Proportion, as 41 : 16 : : 2624 : 1024 
= the Square of the leſſer Part, whoſe Root is 
32 = the leſſer Number, from 2624 take 1024, 
- and the Remainder is 1600, whoſe Square 
Root is 40 the greater Number, V. VR. 
| Note, 


[37 1 
Note, This Numerical Rule is founded on 
the twenty ſecond Propoſition of the ſixth, and 
the eighteently of the fifth Books of Euclid's 
\ Elements of Geometry. 


PROBLE M XVIL 


To find the fide of a Square, whoſe Area 
is to the Sum of the ſides in à given 
Ratio, as 45 to 12. 


Pur 45=4, 12=b, and x =the ſide of 
the Square; then 4x is the Sum of the ſides, 
and x* the Area of the Square, which are to 
each other as a to h, by the Propoſition. 


Thereforelil a: b : : x* : 4x. ; 
1 Ergo [2] bx* = 
5 e=E=LDE=is the ſide of 


the Square required. 


N. B. The Word ergo in the Margin at the 
ſecond Step, ſignifies the ſame, as tho' I had 
quoted the ſixteenth Propoſition of Exclid*s 
ſixth Book for the Reaſon of this Equation 
bx ax; as is done at Step 2. Operation 2. 
of the foregoing Problem. 


2 bs 


E Numeri:ally 


Fe ; | | | wh 


che Cube required. 


TBS] 


* 


Numerically. 


ALL Squares are ſimilar Planes; therefore 
divide the Ratio of the Perimiter or Sum of 
the ſides by 4, and with that Quotient divide 
the Ratio of the Area; this laſt Quotient will 

ive the {ide of the Square required. Thus, 

e Quotient of 12 divided by 4 is 3, and 
45 divided by 3 quotes _ the ſide of the 
Squate as above. 


T nx Reaſon of this Arithmetical Solution, 
is this, that that Number, that expreſſes the 
Ratio of any Quantity, whether a Line, Su- 
perficies, or Solid, hath the fame Properties 
as that Quantity, of which it is the Ratio. 


PROBLEM XVIII. 


'To find the fide of a Cube, whoſe Superficies 


7s to the Solidity in a given Ratio, as 6 
70 II. 


Pur 6=4, II b, and x= the ſide of the 


Cube; then the Solidity will be x*, and the 


Superficies 6. Now by the Queſtion we ſhall 
have fla: :: 6x*: x 

1 Ergo z ax bbx⸗ 

6b 6x11 


2 ae * 11 the ade of | 


 Numerically. 


DO GS -. Gs "0, 


| =, 
U 39 J. E. 


3 Numerically. 

Ar x ſimilar Solids are to each other as the 
Cubes of their like ſides (by the thirty third 
Propoſition of Euclid's eleventh Book), whence 
divide the Ratio of the Solidity of the Cube, 
by + part of the Ratio of the Superficies, - 
and the Quotient 1s the Side of the Cube re- 
quired, Thus, + part of 6 is 1, and 1 into 
11 is 11 = tie fide of the Cube as above. Or 
ſuppoſe the Proportion of the Superficies and 
Solidity had been as 243 to 2916, the fide of 
the Cube would then be 72; for a ſixth part 
of 243 is 40.5, and 2916 divided by 40.5 the 
Quotient is 72. V. V. D. 


PROBLEM. XX. 


A certain Man hires a Labourer, on this 
Condition, that for every Day he work'd 
he ſhould receive 12 Pence, but for 

every Day he was idle, he ſhould be 
mulcted 8 Pence. When 390 Days were 
paſt, neither of them were indebted to one. 
another. How many Days did he work ;; 
and how many was he idle? 


PuT 390=a, 12 b, 8=c, and x =the 
Days he was idle; then (per Ax. 1.) the Days 
E 2 he 


| f 40 ] 
he work'd will be a—x. Now ſeeing the 
8 Pences diſcounted for the Days he play'd 
was equal the 12 Pences he was to receive for 
every Day he work'd, we ſhall 


have [rfx=ab—bx. For c: b:: a- : x. 
x => bx[bx-pcx=ab 
=} ab 390 * 12 
Ya ＋ 95 Ae 127-8 
Days he were idle, which taken om 390 
leaves 156 the Days he work'd, 


Numerically. 
As by the Queſtion 8 times the Number 


of Days the Labourer was idle, are equal 12 
times the Number of Days he work d; there 
is nothing more n then to divide 390 
Days into two ſuch parts, that 8 times the one 
ſhall be equal 12 times the other, and this Di- 
viſition is done Reciprocally (by virtue of the 
fourteenth Propoſition « of Buck” s ſixth Book.) 
Thus: As 12+8 (220): 12 : : 390: 234 
= the Days idle ; * as 128 =20):8 

390: 156 = the Days he work'd, the fame 
3s — for ener 1872 2 234 *. 

NV. V. D. 


PROBLEM 


[ 42 J 
P:R-O B L. EM” XX::- 


A certain Gentleman hires a Servant, and 
promiſes him 24 Pounds yearly Wages, 
together with a Cloak. At 8 Months 
End the Servant obtains leave to go a+ 
way, and inſtead of his Wages receives 
a Chak Þ+ 13, Pounds. How much did 
the Cloak coſt ? . 


To ſolve this Problem put 12, the Months 
in a Year, Sa, and 8 Months he ſerved = 6; 
let the Price of the Cloak be called x; like- 
wiſe put 24=c, and 13=d, Then cox is 
his yearly Wages, and x gd the Wages he 
received at 8 Months End (by the Queſtion), . 
therefore ſay, 1+ 


: | br—ad _ $824—12X19 __ 
—4—5 | =— - — 29 
W PI a—b 12—8 9 


Pounds the Price of the Cloak, 9. E. 7. 


Numerically. IT.” op 


To ſolve this Propoſition Arithmetically, 
Reaſon thus; 8 Months is 54 or ? of a Year; © 
E 3 therefore 
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therefore at the End of 8 Months, at the rate 
of 24 Pounds and a Cloak per Vear, the Ser- 
vant muſt receive 2 of 24 Pounds, together 
with 2 of the Cloak for 8 Months Service; 
but becaule he received the whole Cloak + 13 
Pounds, inſtead of + of his Year's Wages, 
which is 16 Pounds and ; of the Cloak, there- 
fore take 13 from 16, and the Remainder is 
3 Pounds, equivalent to +. part of the Cloak, 
conſequently the Cloak coſt 9 Pounds. 

V. V. D. 


PROBLEM XXI. 


A -Perfon being asd how old he was, an- 
. oftwered, If 1 quadruple + of my Tears, 
and add + of them 50 to the Praust; 
the Sum will be ſo much above Too, as 
the Number 'of my Years is nom below 
100. 


To anſwer this or any Queſtion of the like 
Nature, the Learner ought to be acquainted 
with Arithmetical Progreſſion; with which if 
he be unacquainted, conſult the fixth Chapter of 
the firſt or ſecond Part of Ward's Introduction 
30 the Mathematics. 


To avoid Fraction, put -6x = his Ape, 
of which is 4x, and the Quadruple of 4x 

* "n6x, to 16x add zx (= his Age) + 50, 
and 


33 J hs 
and the Sum is 19 ＋ 50, which (by the Qu N 
ſtion) as much exceeds 100, as 6 (= his 
Age) wants of 100. Whence 6x, 100, and 
19 50 are a Series of Terms in Arithme- 
tical Progreſſion, and will ſtand | 


Thus |1j6#. 100. 19x ＋ 50. 

Ergo |2125x5-50=200 (per Lemma 1. 

chap. vi. Part 1. or Sef. 1. abap. 

vi. Part IT. of Ward's Intro-- 
| dation, &c. 

2 — iP 25X=150 

3 — 227 4* =, therefore 6x=236 his Age 


as was required. 


TXa+s Queſtion may alſo be ſtated other- 
wiſe. Thus, for the Difference between 100 
and 6x being the ſame as betwen 19* ＋ 50 and 
and 100. (per Query), that is 100 — 6x, and 
19x + 50 — 100 are equal. 


Therefore |1j100—6x=19x + 50—100, 
I + 6aſ2|2 5x5" 50—100= 100 _ 
2 —5O + 10013|2 5X=150 By, 
3 - 25 f, Cc. the ſame as before. 


RO 


[44] 
PROBLEM XXI. 


One being asked what Hour of the Day it 
was, anſwered, The Day at this Time 
16 16 Hours long; if now + of the Hours 

paſt be added to; of the Remainder, you 
will have the Hour defir'd, reckoning 


from Sum- riſing. 


Pur 16 ga, x= the Hours paſt, and 
(per Ax. 1.) a—x is the Hours remaining; 


= and the half of x is, 


'2 of which is — 


whoſe Sum, Wn _ — is equal the 
Hours paſt (by the Queſtion). 


[x 20 
oy” - 3 x. 


4 — 4% 
4-5 


Therefore 


5 | If 3 =2x- 
2 X3/3 38 | 44— 4x = 6x 
33H 47% 44 a 

; ! 
2, 7 . = 93 the Hour 


of the Day, which is + of an Hour paſt One 
o Clock, reckoning from Sun-riſe ; and may 
| 6 be 


| [ 45 } 
de proved thus, 175 (S the whole Day, or 
16 Hour) — = =the Hours remain- 
< 6 
ing, 2 of which 1s =2, ing ©4 is = half 
| 21 14 
96 


e 
the Hours paſt : but theſe two Fractions 25 


and 84 are = to each other, for as 96: 21 


1 1 F PEAER 
2:64: 14. Ergo 96X14=64*21, . 


Numerically. 


Becavst f the Hours paſt, and 4 of 
thoſe remaining in one Sum, are equal the 
ſaid Hours paſt ; it is plain that 5 of the Hours 
remaining and + the Hours paſt are equal: 
Therefore ?; of the Hours of the Day remain- 
ng is equal the preſent Time of the Day or 

ours paſt, conſequently the Hours of the Day 

and thoſe remaining, are to one another - 
in the Ratio + to 4, or as 14 to 1. Now the 
Sum of theſe Ratios is 2, and to divide 16 
into two parts that ſhall be to each other 


ef + 91 or 93. 
1 0, Hl. 166% 1 


the ſame as by the oing Operation. 
5 1 A a W. W. D. 


PR OB. 
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PROBLEM XXIII. 


From Noremberg to Rome are 140 Miles: 

A Traveller ſets out at the ſame Time 

. from each of the two Cities, one goes 8 

Miles a Day, the other 6. In how many 

Days from their firſt ſetting out will they 

meet one another, and how many Miles 
will each of them go? | 


Pur x= the Number of Days they travel. 
before they meet; then 8x is the Number of 
Miles he goes that travels 8 Miles a Day, and 
6x is the Number of Miles the other goes that 
travels 6 Miles; and the Sum of 8x and 6x 1s 
14x : which, by the Queſtion, is _— 140 
Miles, the Diſtance between Noremberg and 
Rome. Therefore 14x 140, which Equation 
divide by 14, we ſhall have x= 10 the Num- 
ber of Days each travelled before they met, 
{aa one travelled 80 Miles and the other 


Bur the Number of Days they travelled 
before they met each other may be found by 
Diviſion only ; for ſeeing they both travel the 
ſame Number of Days, and that each Day's 
Journey of both is 14 Miles. Therefore di- 
vide 140 by 14 and Quotient gives 10 the 
Number of Days as before, Moreover, - 

| cauſe 


147) 
cauſe every Day's Journey is the ſame, there. 
fore the Place where they meet, divides the 
Diſtance between Noremberg and Rome, into 
two ſuch parts, that re to one another, as the 
Number of Miles each travels a Day. "T0 
Js, as $*to 6, or as 4 to 3. 


'Whence, as Js ii ia 14) : " : 140: 3 
the ſame as above. WM. 


PROBLEM XXIV. 


A certain Meſſenger goes 6 Miles every 
Day: 8 Days after, another follows 
him, and he goes 10 Miles a Day. In 
how many Days will ve come 1 fo a 


firſt? 


PuT.6=a, tog, 8=c, * * = the 
Days he travelled that goes 10 Miles a Day, 
and the Number of Days the other travelled 
will be cx: Now the Number of Days 
each travelled, multiplied by the Number of 
Miles each Meſſenger goes every Day, gives 
the Miles both travels ſeparately, which are 
equal, becauſe they both began their Journey 
from the ſame Place, and ended it at their over- 
taking each other; whence ac ＋ ax is the Miles 
the firſt Meſſenger travelled, and bx the Num- 


ber 


[48] 
2 B of Miles he travelled that goes 10 Miles 


— bx == ac ＋ ax. 
. 
2228 — 


he travelled that goes 10 Miles a Day, and in 
ſo many Days 22 came up to the firſt Meſſen- 
ger. L E. J. 


Or thus. 


=12, the Days 


Tux firſt Meſſenger had gone 48 Miles be- 
Tore the ſecond Meſſenger fer out; but becauſe 
the ſecond Meflenger gains 4 Miles every Day 
of the firſt; therefore 48 divided by 4, the 


Quotient is 12 the Number of the Days as be- 
fore, N. V. D. 


PROBLEM XXV. 


A certain Meſſenger goes 6 Miles a Day: 
And after he has gone 56 Miles, another 
follows him who goes 8 Miles a Day. In 
how many Days will he come up to him? 


Tre foregoing Solution being rightly un- 
.derſtood, it will be needleſs to give this an 


Algebraical Inveſtigation ; and indeed the 
| Arith- 


[49] 
Arithmetical Solution is the very ſame as that 
aforegoing, for divide 56 by 2 (=8—6) and 
the Quotient is 28, the Number of Days in 
which the ſecond Meſſenger came up to the 
firſt, 9 EF 


Ir the Learner deſire to ſee more of theſe 
kind of Problems, let him peruſe the fifth 
Propoſition (Page 72.) of the Arithmetical 
Queſtions, in Sir Tate Newton's Univerſal Arith- 
metic, with it's Caſes and Examples. 


PROBLEM XXVI 


One bought 3 Books, * Prices were in 
Proportion as 12, 5, 1: If the Price of. 
the firſt be doubled f the ſecond trebled, 
of the third quadrupled ; the Sum of theſe 
Products will as much ekreed 10 Crowns, 
as the Sum of the Prices of the greateſt 
and middle is below 5. Hou much aid 
the ſaid Book coft ?. 


Pur x= the Price of the firſt Book, and 


; as 12: K: : 5: dhe Price of the ſecond, 


and again, aS$12:x::1:% — =the Price 
of the third: Now double the Price of the firſt 
F Book - 


[ 50 ] 


Book. 1s 2x, treble the ſecond = — , and qua- 
druple the Price of the third i = the Sum 
of theſe Products is 2x5 2 which as 


much exceeds 10 Crowns, as * ＋ 5 — (= the 


Sum of the greateſt and middle Prices) i is be- 
low 5. (per Query.) 


Therefore!r wy IT 10= ——8. 


2 „ene 
2-F17x[3'box 120 60 

31204 6ox= 180 

4 —60'5x=3, the Number of Crowns the 


firſt Book coſt = 15 Shillings, and, as 12: 15 
: 5 : 6 Shillings, the ang of the ſecond, 
and again, 1:8 Shilling, 


the Price of the third Book. 9. E F. 


PROBLEM 


f 51] 
PROBLE M XXVII. 


Suppoſe the Number 50 were to be divided 


into two Parts, ſo that the greater Part 
being divided by 7, and the leſs multiphed 
by 3, the Sum of this Product and the 
ormer Yuotient may make the ſame 


Number propoſed, which was 50. 


Pur 50=a, 7=6b, 3=c and x = the 
greater Part; then the leſs (per Ax. 1.) will be 


4 —- Xx: again, * is a 2th part of x, and ac 


cx is three times a -*; the Sum of this 


Quotient and Product is - ac —cx, which 
(by the Queſtion) is equal a. 


Therefore 


I 
2 


3 —&— —_— 


1 Fac — cx . 


X b 2\x +- abc — bex = ab 
+ Box — x = abc— ab 


| abc — ab 


= PIs the greatey 


6 —1 


part, conſequently the leſſer is 15. QE. J. 


F 2 P R O- 


[ 52 ] 
PROBLEM XXVII. 


Let the Number 20 be divided into two 
Parts, jo that the Square of the leſs part, 
being taken out of the Square of the 

greater, may leave the very Number pro- 

ed, which was 20 (or may leave the 


Hub, treble, &c. of the Number pro- 
e 


Pv T 20 Sa, x = the emu, and (per 
Av. 1.) the greater part will be a - ; the 
Square of the greater part is 4 - &, ; 
\ and the Square of the leſſer &, which taken 
4 out of the Square of the greater — leaves 
{| 4 — 24x, this Remainder ( 5 75 ropolition) 


is equal to a, or 24, or 3a, & 


| 
| 
| Therefo — 2a Da. 
| < Fae 3 
| 


— 
the leſſer part, and 20 — 9.5=10.5 the 
greater. 2, E. 7. 
Amp becauſe a* — 2ax may be equal 24, 
we ſhall have this new 


Equation 


part, and the greater Is = 20— 92 11. 


Aw p again, a* — 2ax being made equal 
za, we ſhall. 


have iZ — 24 = 3a. 
I TPpax=a' — 3a 
11 a*-34_4a s 


n A 2 — 2a[3þ== = ona: 7 " 121 8:5 
the leſſer part, and 20—8.5=11.5 is the 
greater, and ſo on. W. V. D. 


PROBLEM WME. 


If a Man Ky 30 Crowns a Week; bow 
much muſt nd a Week to have 500 


Crowns, — er with the Expenc ants © 4 
Weeks remaining at the Year's End 


SuPPOSING the Year to conſiſt of 52 
Weeks, he will gain 52 X 20 = 1560 Crowns 
every Year : Put x = his weekly Expence, and 
52x Crowns is what he lays out yearly, which 
taken from 1560 the Remainder is 1560 
— 52x, which, by the Queſtion, is equal ta 


500 ＋ 4x. 
F 3 Therefore 


— — — —— ͤ¶⸗ 
% 
q = 
- , 


M 


Therefore it 560 — 52x= 500 To: 


1 T|56x=1060 


8 £56 1060 


ſpend per Week, equal to 41, 75.14. 5. 
2 EF. 


PROBLEM XXX. 


= 1814, the Crowns he 


A Labourer, after 40 Weeks in which he 
had been at work, lays up 28 Crowns 
= the Pay of three Weeks; and finds ® 


. that. he * expended 36 Crowns -j- the 


Fa ꝙ eleven Weeks, Ii bat Pay did 


he recei ve 4 W. eek 3 ? 


Por x= his weekly Pay, and 40x is the 
Number of Crowns he received for 40 Weeks 

bour ; in which Time he laid up 28 — 3x 
ook and expended 36 - 11x Crowns, 
which two Sums together make 8x + 64 
Crowns, equal to 40x. 


Therefo 18x + 64=40x. 


1 —8$x/2132x = 64 
i 1 6 | 
| += = 24 =2, Whence he recieved 


2 Crowns or 10 Shillings a Week, V. V. R. 
| P RO- 


[3s] 
PROBL E M XXXI. 


In the Rectangle ABC, is given the Bajis 
AB=9 and the Difference of the ather 
Sides, that is, the Segment BD, z. 
Required, the Sides AC, BC? 


| LzT 9 Sa,, 3=b, and x CA; and be- 

cauſe CA and CD are equal (See Fi. 6.) BC 
bx. Now (by the 47th Propoſition of 
Euclid's firſt Book) BC' = AC + AB, but 
BC'=# + 2bxx*, AC'=x*, and AB a2. 


Therefore 1h + 2bx -x A= 
I ph * + abx = a? | 


3 Ab = „ = I2, 
the Side CA, and 12 ＋ 3=15 the Length 
of the Side CB. X. 


Or thus. 


TH E ſame Geometrical Problems may be 
folved by different Principals of Geometry, as 
well as Arithmetical Queſtions. by different 
Laws of Arithmetic, For by drawing the 
Circle ADE from C as Center, with the Ra- 
dius CA, and continuing the Side BC to E; 

then 


[56] 
then will BE be =b 5 2x, and (by the 36th 
Propoſition of Euclid's third Book) it will be, 


as, IIIBE: BA:: BA: BD. Or rather 
BEN BD S BA:. | | 
| P:: : 4:3. | 
2 Ergo |gb p2be=@a 

3 —b6|4lbx=a*— K 


| 


4 — 2Þ| fix = I 2X3 


= the Side CA, Sc. the ſame as before. 


From the Solutions to the foregoing Pro- 
blem, the Analyſt may obſerve, that in an- 
ſwering Queſtions of this Nature, how well he 
ought to be acquainted with the Principals of 
Geometry. For when a Queſtion of this kind 
is propoſed, it will be impoſſible for him to 
give an Anſwer to it, unleſs he thoroughly 
underſtands the Nature of the Figure the Quere 
1s propoſed in, and the different Properties 
that may ariſe from the Application of new 
Lines not farſt concerned in the Diagram. For 
as Propoſitions relating to abſtract Quantities, 
are ſolved by the Laws of Arithmetic ; fo we 
muſt have recourſe to the Laws and Properties 
of Geometrical Figures, to anſwer Queſtions 
in Geometry. And how the ſaid Properties 
may be employed in bringing Geometrical 
Problems' to Equations, the moſt illuſtrious 
Geometer Sir Isaac NRwTrox, in his Uni- 
| verſal 


1 3 
a þ* 9X9 3X3 =12 | þ 


. 
verſal Arithmetic, from Page 86 to ror, hath 
largely ſpecified by a Variety of Examples; 

tl 


which ought to be dilligently and moſt atten- 
tively peruſed, and well ood by every 
one that deſigns to be a Proficient in this 


Branch of Mathematical Learning. 


Tas thirty ſixth Propoſition of Euchd”s 
third Book being well underſtood, it will be 
eaſy to inveſtigate the Side CA independent of 
Algebra, by reaſoning thus, ſeeing BE x BD 
SBA“. And becauſe BD and BA are given, 
BE will be known allo ; and taking BD from 
BE, the Remainder DE will be given likewiſe; 
but (by the Fig.) DE is CA. Theretore 


ca = EAC : Whence, dividing 81 
(= BAY by 3 (SBD) the Quorient gives BE 
=27, from which take 3, and there remains 
DE = 24 =2CA, conſequently CA=12. Ha- 
ving thus found CA, add to it BD= g, and 
the Sum is BC= 15 the other Side of the 
Triangle ABC. Which was required. 


| Geometrically. 


\ 


ea @ * 
* 
3 
* # 


BEA us E the Side CA, and the Segment 
BD are together in one Sum equal to the Side 
BC, and that the Angle BAC is a right one 
by the Propofition. © Therefore draw A 
(==BD) perpendicular to BA, and yon — | 

| th 5 


(33 ] 

With a right Line (See Fg. 7.) which Biſe& in 
a, at this Point a ere& the Perpendicular aC 
until it concurs with A produced to C; laſtly, 
draw the Line BC, and BAC is the Triangle 
that was to be conſtructed. | 93 


Demonſtration. 


THE Angles at à being right, and the Ba- 
ſis of the Triangles BaC and baC, wiz. Ba 
and ba =, and alſo Ca common to both, the 
Sides CB and Ch (by the fourth Propoſition of 
— *Enxchd's firſt Book) are equal, and fo (by Defi- 

nition 21 of the ſame Book) the Triangle BCb is 
Hfceles. With CA Radius, deſcribe the Arch 
AD, ſo ſhall BD be equal YA. Therefore, Ec. 
">: 49588 | | 9, E. D. 


PROBLEM XXXI. 


In the Rectangle Triangle ABC, is given 
the Baſis AB = ʒ, and the Sum of the 

. other Sides AC+BC=25. Required, 
the Sides AC, BC ſeverally? 


Pur 25=4, 5=b, and x= CA; then 
(per Ax.1.) CBS -x. And becauſe the 
Angle CAB is right, we have (by the forty 
ſeventh Propoſition 'of Euclid's firſt Book) 
BC =CA* + BA* ; but BC? =@— 2ax 
, CA =, and BA =. (See 
5871 ” Therefore 


[9] 


Therefore 1a“ — 24 + #* =Þ* + 
17 —=x* Th — 24 


2 +1/2ax = 42 —Þ 


1 CB. 
Or thus. 


Pur x=BC, PT Pas” ) AC ill be 
=4—x; having thus expreſſed every Side 
of the Triangle ABC, we re ſhall have by the 


forty ſeventh Propoſition of Euclid *s firſt * 
BC? Ac“ AB“. 


That 1 18, 915 24 * 3 2 o+3*. 


= BC, and 25 — 13 = 12 — AC. The ſame 
as before. wt... 

Note, The Sides AC and BC may be found 
Numerically, Thus, compleat the Circle ADE, 


and (by the thirty ſixth Propoſition of Euclid's 
third Book) the Rectangle of BE into the Seg- 


ment BD is = to the Square of AB, There- 
fore BD is equal to the Square of AB divided 


by BE (=BC- AC =25.) That is, BD 
=5X5 


W Sn EA 


3X5 8 21 and ( per = 12=AC, 
25 77 25 
hence F bois = | 
| The ſame Geometrically. 


Fus, Draw the Eine AB= 5 from any 
Scale of equal Parts; at right Angles to which, 
draw the Line Ab =25 the given Sum 
of the Sides AC and BC. This done join B= 
(See Hg. 9) with a right Line; which divide 
into two equal Parts in the Point a; from a 
erect the Perpendicular aC, and having drawn 
the Line BC, the Triangle ABC is that requi- 

red to be conſtructed. 


THz Line aC'being endicular to Bb 
and cuts it into two equal Parts, the Triangle 
BC (by the fifth Propoſition of Euclid's firit 
Book) is Hoſceles. Ergo BC = bC, conſequent- 

I 3 2E. D. 


HAVING 


| ALVING thus far -exerciſed the 


young Analyſt in fimple Equations 
only, it may not be 8 to ſhew him 
what quadratic agfected Equations are, and 
how ſuch Equations are brought to a Solu- 
tion: And for the better Underſtanding of 
which, it is requifite he ſhould know how 
they are firſt produced, and this he will ea- 
fily perceive by the following Examples. 


EXAMPLE I. 


* 

Ir inſtead of what is given and required 
to be found in the foregoing Problem, there 
had been given the Sum of the Legs forming 
the right Angles (See Fig. 8.) Viz. AB ＋ AC 
= a, and the Hypothenuſe or longeſt Side 
BC=b; to find the ſaid Legs ſeperately. 
Then for the Leg AB put x, and (by Ax. 1.) 
the other Leg AC will be equal a— *; hav- 
ing thus expreſs'd every Side of the Triangle 
ABC, we ſhall have, by Virtue of the 47th 
Propoſition of Euclid*s firſt Book, this 


G Equa- 


1 62] 


ion iC = AB: + AC* 
is, 2D =x*a* z Fx. 7 
Jalax? — 29x =b* — a* 328 
52 — 4 ' > 
2. — 32K 22.2 . D 
2 2 
il e LE. RR, 27 
«„ — ax ＋ —=——c 778 
| A; 4 4 s FE 
2 a* wy 
2 — — — 
[uns 50 
a 72 8 
— — — 
q 24 1 


Having thus found the Leg AB, the other 
Leg AC is given from what is ſhewn above. 


Sxxlxoꝰ therefore at the fourth Step of the 
- foregoing Operation, there is produced this 


——— . | b — a* 0 . 
Equation x — ax = which becauſe it 


is conſtituted of two different Powers of the 

unknown Quantity, viz. x* and x, whoſe In- 

dices are double to each other, is called a qua- 

I aratic adfected Equation. Which, with re- 

- + "Tpett had to the Sighs 5- and — admits of 
x: Varicties or Caſes, viz, - 


I r =.) „ ur: n. 
Pls ur n. Sor q — mx? S n. Ce. 


3] mx — x* n. mx — „ n. 


N. B. 


( 63 ] 
N. B. That the Forms of the above Equa- 
tions may be rendered the more Univerſal, IT © 
put n for any Number that may happen to 
be the Co-efficient for the unknown Quantity x, 
p* ., 


and » for the abſolute Number, u 
and the like. 


Axp for the Solution of ſuch Equations, 
the Learner muſt obſerve, that the Method 
took it's firſt Original from this Conſideration. 
That ſeeing on one Side of the Equation in 
every Caſe, there is the Square of x, and the 
Rectangle of x drawn into the given Quan- 

tity n; or what comes to the ſame Purpoſe, 
the Square of u, and the double Rectangle of 


x drawn into >; it is evident (ſrom the 4th 


Propoſition of Euclid's ſecond Book) that 
x* ＋ ux in the firſt Caſe, * — mx in the 
ſecond, and mx = in the third, wants only 


the Square of = that 1s 2 to make the ſaid 
Quantities compleat Squares; for the Square 


M , m f © 

of x 2 is =x* + mx =j- ent en” 18 

Ar —mx + _ FRO pe Pk. is X —mx 
4 2 


4 = which tho' in eve y Reſpect is the 
| G 2 15 ſame 


3p [ 64 ] 
fame in Form to that next before it, yet it be- 
ing in the third Caſe is of a different Quality, 
becauſe equal to a negative Quantity, as ſhall 
be ſhewn by and by. Whence proceeds this 
general Rule for compleating the Square in 
all quadratic adfected Equation whatſoever. 


R UL E. 


App the Square of £ the Co- efficient of 
the unknown Quantity, to both Sides the 
Equation, and the Square will be compleat. 


See the Hong Operations. 

2 m m m 
* A na * *-mx N 
2 —M _ ry or ue 2 Fry 
"0... 9a by 282 
11·ͤ at & * 177 


and ſo on. Hence, by extracting the ſquare 


Root, we ſhall have the Nav uations. 


12 


£ 
* 
my 
A. 
* 


2 
e „r 
| 2 m m. 
2 CELTS: or x *= 1 
Fx . 
ab 4 DY bhbart CP” 
3 


Except in thoſe 
Equations on the 
right Hand, which 
muſt have the Root 

again extracted. 


Equation will give the Value of . 


And by tranſpoſing = to the other Side, every 


' 
S - 
5 
l - 
* 


661 


N. B. In the third Caſe, or this Equation 


mx — & n, before the Square can be com- 


pleated, the Signs of every in the 


Equation muſt firſt be changed, which being 
done, will ſtand thus «“ — mx = — , and 
then by compleating the Square, it will be- 


m* m 


come » - mx Fj —=— — . as is ſpe- 


4 4 
cified in the foregoing Operations. 


To what is here ſaid concerning quadra- 
tic adfected Equations, much might be ad- 
ded, but I ſhall content myſelf by inſerting 
only theſe Obſervations following. And if 
the induſtrious Reader deſire to ſee more of 
this Doctrine, he is referred to Ward's Iniroduc- 
tion, Chap. viii. Part II. or to John Parſor's 
Clavis Arithmetice, Chap. xv. where he will 
meet-- with Plenty of Examples of this 
Kind. 

FixsT..then,” It may be obſerved that , 
the unknown Quantity, in the firſt Caſe, may 
be either greater or leſs than it's Co-efficient, 
becauſe all the Terms in the Equation are af- 
firmative. - But in the ſecond Caſe, x is al- 
ways greater than it's Co- efficient; becauſe x; 
— 74x is equal to an affirmative Quantity. And 
in the third Cafe, x is always leſs than it's Co- effi- 


cient, becauſe mx and zare both negative. Hence, 


in compleating the Square, in the firſt and ſecond 
Caſes it matters not whether the Square of half the 
8 | Co- 


16] 
Co-efficient, that is be greater or leſs thanthe 


abſolute Number 1. But in the third Caſe it 
muſt always be greater than u, elſe there will 
be required to extract the ſquare Root of a ne- 
gative Quantity, which is impoſſible, _ 


SeconDLY, In the third Caſe, after the 
2 


Square is compleated, if 1 and happen to 


be r, then, becauſe » is negative, x* — mx 
* "= = . whoſe Root being extracted 


n m 
om” Fro, and therefore x = 25 conſe- 
quently 2x=m, 


THrirpLy, In the Solution of Equations 
of the third Form, the unknown Quantity . 
will ſometimes have two affirmative Values, 
the one juſt, and the other more than juſt; 
for which Reaſon, this Sort of Equations are 
2 called ambiguous; but properly 
peaking they are only particularly ſo. For 
when the Co-efficient of x, that is m, is leſs 
than 2x, then there will be no Ambiguity at 
all: So this Ambiguity can only happen 
when m is greater than 2x; for if m be equal 
to 2x, then, by the laſt Obſervation, * the 


Quan- 


[68] 
tities ＋ and — # will be equal, and conſe- 
each other. To prove 
ee 3 7 
which, in this Equation x = +> — . 
which is of the third Form, let us aſſume 2 


for the Co-efficient of x inſtead of m, and 
ſuppoſing 2x — r any Cos efficient of x leſs 


than 2x, but greater than ; and by ſubſti- 
tuting this Co-efficient, viz. 2x — 1, for m 


in this Equation x == + n we ſhall 


* 


haves -. ED 42 
And for the Value of — , form the original 

tion with the unknown Quantity x and 
and it's Co- efficient 2x - , or which comes 
all to the fame Thing, ſubſtitute 2x — r for n 
in this Equation x2 — mx = — u, and we ſhall 
have — a - x; which being ſubſti- 
rated in the abovelaid Equation for — u. then 
2 — Pr, 2 — 4xr — 2 T4148 . 


** 
4 


PE 
which being contracted will become x = 


F ²˙. 


28 — 4 


. p 72 | 5 4 - 8 | * 
I V7- whence it is plain a =— +, 
; | 2 


and 


N 


N 
* 
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2 xk- mY r 7 


and not — RG = x — #,, Therefore 


this Caſe is not ambiguous when the Value of 
the Co. efficient of the unknown Quantity, is 
ſome Number greater than the ſaid Quantity, but 
leſs than it's Double; which was to be proved. 


Bur to prove that any Co- efficient of x 
greater than 2x wilt render this Caſe ambigu- 
ous; put 2x E for any Co- efficient *; 


greater than 2x, which being ſubſtituted for 


. . ; m m 
m in this Equation x = - r as a- 


bove ſpecified, it will become x = 4 ＋ 


| 2 
—. Or x= 


SU 4 ues; 3 £ 
5 = r, which is one af- 
but — 4 870 „. , 
firmative Value. of the unknown Quantity, 


but too much by v, the Exceſs of the Co-ef- 


ficient above twice the Quantity ſought ; and 
MEE = x is the other, the true Value 


2 2 
of the Quantity required. Hence proceeds 


the Ambiguity which was to be prove. 
| * Pro 50 


70 
5 CEO LTU M. 


From What is proved above, it appears, 
that 5 the Difference 222 the Co efficient 


af x She 2x, that is =, is always equal to 


— es 
* 


| if - — . and that ſeeing from the brit De- 


7 


monſtraion 22>? — gives the unknown 


1 little, and from the ſecond, 
— +> too much by r. Therefore 
when this Caſe is not ambiguous, always add 
2 — 2. to = and the Sum will give x the 
Quantity required, but hen — 


then always ſubſtract we * — 2. from 2 and 
the Difference will give ;FE — ſought ; 


. this, in che farmer x ge. - and 


no hang — . But the 


Learner muſt know that the Ambiguity of 
this —. cannot be determined when the Equa- 


tion 


171 


don is expreſſed literally ; and for this Reaſon 


3 m* 
the Quantities and — . are always 
connected together with a doubtful Sign. 
Thus, T See the third Caſe 


aforegoing. 


FouxrRHIY, In every quadratic adfected 
Equation, or indeed all compound Equations 
whatſoever, are as many Roots or Values of 
the unknown Quantity, either affirmative or 
negative, as the Index of the higheſt Power 
of the Quantity ſought contains Units; and 
when one of thoſe Roots is diſcovered, every 
Root beſides is found by dividing the whole 

uation by that Root continually, or in 
quadratic adfected Equations, having found 
one Root, ſubſtract it from the Co-efficient 
of their reſpective Equations, and the Re- 
mainder will give the other Root. | 


FirTaLY and Laftly, In the firſt and ſe- 
cond Caſes of quadratic Equations, one 
Root will be affirmative and the other a ne- 

ative Quantity; but in the third Caſe, both 
dots will be affirmative, tho* but one of 
them will anſwer the Queſtion, ' which muſt 
be taken according to the Conditions thereof; 


and in the other two Caſes, or indeed all 


Equa- 


[72] 
Equations whatſoever, the affirmative Quan- 
tity always ſolves the Problem, for the nega- - 
tive Quantities are of no other Uſe than to 
help to form the original Equation. 


. Trxvs much ] preſume is ſufficient for 
what may be required in quadratic adfected 
Equations; from whence it appears, that this E- 
quation * — ax = — c*at the fourth Step in 
the Calculus to the foregoing Example, is of 
the third Form, and therefore from what hath 
been” ſhewn above relating to this Sort of 


| it "ES 2 a a? 
Equations, it is evident x v 7 


FROM the 47th of Euclid's firſt Book 
it will eaſily appear that the Legs of a right 
angled Triangle are equally related to the 
other Side, or Hypothenuſe. So that if in- 
ſtead of putting x for AB (See Fig. 8.) I 
ſuppoſe it = AC; then (per Ax. 1.) 4a — * 
= AB, which Expreſſion is the very ſame as 
before, tho? x repreſents a different Part of 

-4; and being ſtated according to the above- 
aid Propoſition of Exclid, will ſtand 


Thus, 


CIS). - 


Thus, U * Ta- 2 TX h 8 


5 
I — ga 2x? — 24x = b* 42 2 2 
841 1 8.2 
2 3% — 4 1 LY 
2 D 
| _— 
3 ce — ax „ eee * 
| 1 A, | 382 
a 2 [25 . 
4 w2þx——=/— —c 2 8 x 
. | 2 & et « <2 
PAY 274 ws 8 
P 2 


Now by comparing this Operation with 
that aforegoing, we ſhall find, that both the 
Form of the Calculus and Concluſion is the ſame 
in each, notwithſtanding different Quantities 
are the Scope of our Enquiry. And hence it is 
that ſome Geometrical Problems are ambigus 
ous, and when ſuch occur, the great and in- 
comparable Mathematician, Sir Jaac Newton, 
adviſes, that when there happens to be ſuch-an 
Affinity or Similitude of the Relations of two 
Terms to the other Terms of the Queſtion, 
that you ſhould be obliged, in making Uſe 
of either of them, to bring out Equations ex- 


actly alike; or that both, if they are made 


Uſe of together, ſhould bring out the ſame 
Dimentions, and the ſame Form (only except- 
1 ; 


ing 


1741 
ing perhaps the Signs ＋ and —) in the final 
' Equation (which will be eaſily ſeen) then it 
will be the beſt Way to make uſe of neither 
of them, but in their Room to chuſe ſome 
third which ſhall bear a like Relation to both, 
as ſuppoſe the half Sum, or half Difference, 
or perhaps a mean Proportional, or any other 
Quantity relating to both indifferently and 
without alike. See the Unverſal Arithmetic 


Page 126. 


TaarT is, in this Example ſeeing the Simi- 
litude of the Relations of the two Terms or 
Legs AB and AC to the other Term or Hy- 
pothenuſe BC, is ſuch, that making uſe of 
Either of them, brings out Equations exactly 
alike; therefore for a more commodious Elec- 
tion of the Terms for the Calculus, by the 
foregoing Advice, chuſe ſome third Term, 
Which, becauſe the Sum of Legs are given, let 
be their Difference, for which put x, and by 
the proceeding Lemma, the greater Leg 


. a * | | a 3 
will be CY 25 and = lefler Leg = 
both which being ſquared will 


ane 


3 2 Ula + x2 = 252 | 
4 — a gb =2b* — a*, a Simple Quadratic, - 
5 2 6b. = V — 4. = AB — AC, 


or AC —AB, according as AB or AC re- 
preſents the greater of leſs Leg. | 


Hzencz by computing after this Method, 
it appears, that not only the final Equation is 
reduced to a fimple Quadratic, but the Am- 
biguity of the Propoſition is likewiſe avoided ; 
and therefore in ſome Queſtions it is more 
commodious to ſeek not the Quantities that 
are required, but ſome others from whence 
they 'may be found ; as the Reader will find 
if he obſerves ſome of the foregoing and fol- 
| lowing Operations. 


Bur to render the Ambiguity or Nature 
of this Example more conſpicuous, take the 
following Geometrical 


H 2 CON 


[76] 
CONSTRUCTION. 


Draw the Line BD (See Hg. 10.) equal to 
the Sum of the Legs AB and AC, in which 
take the Point e any where at Pleaſure ; from 
which Point erect the Perpendicular eb equal 
to the Segment eD ; from D, by the End of 
the Perpendicular eb, draw the Line Df of 
any convenient Length. This done, with 
the Hypothenuſe BC as Radius, and from B 
the Center deſcribe the Arch ge C, and from 
the Point C where the ſaid Arch cuts the 


Line D/, let fall the Perpendicular CA; 


and the Triangle required to be conſtructed 
is ABC. 


DEMONSTRATION. 


Tu Lines be and CA being both drawn 
from the ſame Line Df perpendicular to the 
Line BD, it is evident the Triangles he D and 
CBD are ſimilar, and therefore eD : eb: : 
AD : AC. but eD and eb are equal by 
Conſtruction, conſequently AD is equal to 
AC. Whence it is plam AB + AC is 
= AB + AD = BD. g 

| 2 E. D. 


COROL- 


weng 9 — — 


lation to the Line BD. 


77 
COROLLARY. 


From the foregoing Conſtruction, ſeeing 
the Arch Cecg cuts the Line Dh, in another 
Point c, it will be eaſy to de rate Geome- 
trically the Reafon of the Ambiguity in this 
Example. Thus, let fall the Perpendicular 
ca, and with a right Line join the Points B 
and cr. Then by ſimilar Triangles be : eD 
:: ca: aD; but be and D are equal by 
Conſtruction, therefore ca is equal to 4D, 
conſequently Ba ca = Ba ＋ aD = BA 
＋ CA; whence the Triangles ABC and. aBc 
are equal in all Reſpects, for BA is = ca, and 
Ba = CA. Now ſince from each of the 
Points of Interſection C, c, the ſame Trian- 

le is produced, it is therefore indifferent 
which of the ſaid Points the Triangle is con- 
ſtructed from, fince they both bear alike Re- 


9. E. D. 
EXAMPLE I. 


On if inſtead of the Sum of the Legs, 
as in the laſt Example, there had been 
given their Difference = a, and the Hypothe- 
nuſe = b as before, to find the Legs. Then 


by the common Method of Computation 


H 3 put 
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put x = the greater Leg, and (per Ax. 2. 

the lefſer Leg will be = x — 2 And — 

the 47th Propoſition of Euclids firſt Book, 

we ſhall have BC? = AB* + AC (See 
Hg. 9.) That is, 


| þ2 = x2 — 24 Paz + x?, 
52 — 4? 


4 
Os 


WP, a ox * a; 2 
£24 Ti 1 5 7 - 


the greater Leg, which was to be found, whence 


the lefler Leg will be known. But by putting 
x = the leſſer Leg, then the greater Leg 
will be x ＋ 4, and by the aboveſaid Propo- | 


- ſition of Eucild, we ſhall have this 


Equa- 
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Equation 15 + 20x a2 + &7 b. 


1 * 4 f 2x* ＋ 2a 0 — 45 


2 = 2 ＋ a 2 


3 C H Tar 1." 


4 
a 255 — 42 
$, SR 2 4 
208 — as 
4 2 85. 
* 4 


SEEING that in \ the foregoing Operations 
their final Equations are the Yap ſame in 


both, except that in the former = 2 i affirma- 


tive, which in the latter is a negative Quan- 
tity ; the third Term therefore to be made 


uſe of for the better Election of the Terms 
for the Calculation, muſt be the Sum of the 
Legs, becauſe their Difference is given, for 


which put x; then ( 15 Lemma following) the 
greater Leg will be 2 2 2 25 and the leſſer 


5 42 4 
f + x and the Sum of their Squares 


K* 


[8%] 
= + =, which is equal to þ* by the Fi 


gure. 


Conſequently|x|>+ 2 
1 X 22K ＋ az = 2b 
2 — 223 IX = 2b? — a 


3 w 2|4\x=vV2b - 4. = AB+ AC. 


AND thus, by Help of the half Sum 
and half Difference, I have brought out the 
reſulting Equation in a ſimple Quadratic 
Form, and freed of Ambiguity : tho I 
might have omitted this Expreffion, for no 
ſimple Equation, of what Kind ſoever, can 
be ambiguous. 


GEOMETRICALLY. 


Dxaw the Line BD equal the given Diffe- 
rence of AB and AC (See Fg. 11) to which 
add the Line De of any convenient Length ; 
from e erect the Perpendicular be equal to De, 
and draw the Line Dbf of any Length at 
Pleaſure ; then from B ſet off the Hypothe- 
nuſe BC to the ſaid Line in C, and 's fall 
the Perpendicular CA, ſo is ABC the Trian- 


gle which was required, 
DEMON- 


- quently AB — DA = BD. 


1 
DEMONSTRATION. 


Braus the Lines AC and cb are both 
perpendicular to the Line De, Sc. the Tri- 
angles DAC and Deb are ſimilar, whence 
De: eb: : DA: AC. but De = eb by 
Conſtruction, therefore DA is = AC. conſe- 


2 E. D. 


FARTHER, to ſhew the Utility of this Me- 
thod of Sir Jaac Newton's, take another 
Example; and the better to conceive the Rea- 
ſon of expreſſing the half Sum and half Dif- 
ference of any two Quantities, obſerve the 
following 


LEM MA. 


Ir from half the Sum of any two Quan- 
tities be taken half their Difference, the Re- 


mainder will give the leſſer Quantity; but if 


added to the half Sum, gives the greater 
Quantity. | 


DEMONSTRATION. 


PuT x = the greater Quantity, and y = 
the leſs; and make their Sum x + y=s, 
and Difference x — y d. The half Sum * 


Hg. 12.) there is given the Hy 
fall from the right Angle to the H 


and DC? 


— 5 ADB and BDC are ſimilar. 


E XA MP L E III. 


Ix the right angled Triangle ABC (See 
pothenuſe 
AC = a, and BD, the Perpendicular let 
ypothenuſe 

AC, =6b. To find the Legs AB and BC; 
and the Segments of the Hypothenuſe AD 


* o ſolve chi Example by the common 
pat x = one of the Segments, as 
cg the gear, and (per Av. 1.) the leſſer 

be = 42 — x; Now, by the eighth 
Propoſition of Euclid's ſixth Book, the Tri- 


Whence 


[8] 
Whence 7 I1AD : BD: : BD: be. mn NF 


2Ix:b::b:a—x 


* 


2 Ergo, | 3 ar — * N ehe nd Penn. 
3 TFT fal. - . 
4. CD s ax =D 
>” 7:4 
a ——— 
6 2 2 
T 2 yl EY AD or 


DC, which ſoever is the longeſt. Having thus 
found the Segments of the Hypothenuſe, the 
Legs AB and BC will be found by Virtue 
of the 47th Propofition of Euclid's firſt Book; 
for in the Triangles ADB and BDC there 
is given the Legs AD, DB, and DC. 


Bur if „ be put for the leſſer Segment, 
then 4 — x will be the greater, and ſering 
the Expreſſion is the ſame in both Suppoſi- 
tions, that is, a — x repreſent indifferently 
the greater and leſs Segment, it is evident 
this Example is ambiguous, and therefore 
ſince the. Sum of the Segments are given, 


let x repreſent their Difference, and (per 2 
= Fe ma 


- 
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ma) the greater Segment will be = 5 +>, 
and the leſs —— And ſo by the above 
cited Propoſition of Zuciid, we ſhall have this 


© Equation, 1 AD BD: : BD: DC. 
5 . 
Sue Ss 1207 . 2 5 972 8 2 
2 Ergo, 1 
r 
3 + 4a — x? = 4d. 
4 x ff 5 [Xx =4a* — 4b2 
* 2 6 N=. the Difference 
of the Segments of the Hypothenuſe AC, which 


x 


being ſubſtituted for x in 2 + Zand — 2, 


the greater Segment will be equal 6 * —Þþ, 


Aa Z 


and the leſſer = f * — &. which exactly 
** | 


agrees with the /7th Step of the laſt Operation. 
Hence it appears, that by ſubſtituting the Va- 
lue af x * this Method of Computa- 
tion, for x in the Quantities expreſſed by the 
half Sum and half Di Ferenc gives the —.— 

ſame 
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Theorems for finding thoſe Quantities, as tho 
they were inveſtigated by the common Me- 
thods of Agebra. 


GEOMETRICALLY. 


On AC draw the Semicircle ABC, draw 
alſo the Line ac parallel to AC at the Dif- 
tance of the given Perpendicular BD, and 
where the ſaid Line ac cuts the Semicircle, as 
in the Point B or b, let fall the Perpendicular 
BD or bd ;, this done, draw the Lines AB and 
BC, or Ab and bC, and ABC or A#C is the 
Triangle required, The Truth of this Con- 
ſtruction is evident from the Figure itſelf, 
and therefore needs no Demonſtration. 


Havrixc thus ſhewn what Quadratic ad- 
fected Equations are, and how they are 
brought to a Solution; with ſome uſeful 
Animadvertions on every Cafe, wherein, I 
preſume, is ſpecified all that is requiſite for 
finding that Root of an Equation that truly 
anſwers the Queſtion : I will now conclade 
this Synopſis, and ſo proceed to give the So- 
lutions to the following Problems. 


I PROBLEM 
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PROBLEM XXXIIL 


Suppoſe two Towers, AB 180 Peet high, 

and CD 240, at the Diſtance AC 360 
Feet. A Ladder is to be ſet upon the 

Line AC, at ſome Point, ſuppoſe in E, 
- of ſuch a Length, as from thence it 
may reach: the Top of both the Towers. 
- We require the Point E in the Line N. 
Diftance, as alſo the Length of t 
Ladder EB, ED? 


3 ee 


Por 180g a, 240 = b, 360 =c, and 
* = AE (See Fg. 13.) and (per Ax. 1.) c —x 
=EC; but becauſe BE is equal to DE, by 
the 47th Propoſition of Euclid's - firſt Book, 
we. ſhall have AB + AE = EC* + DC-. 
which in 8 


RT eee 
ac — 2K b* 
2 Pac 32 +5 4* = c2 + þ2 
3 — 4* Alz = + b? — 2 
Cob —oaf 
EE —qTT—=215=AE, 


4. „ 


| 


which taken from 360 leaves 145 = EC, 
which gives the Point E required, Whence | 


—_ — 


f 


187 
the Length of the Ladder will be found to 
contain 280.4 Feet. 


conſiruction Geometricalh. 


Join the Points B and D with a right 
Line, which divide into two equal Parts in 
F, from which Point raiſe the Perpendicular 
FE, and where it cuts the Line AC, as in the 
Point E, there the Ladder muſt be ſet to 
reach to the Tops of both Towers. For BF is 
= FD, and FE common to both, therefore 
the Triangle BED is Jecceles, and conſequently 
BE is equal to ED. Raten 

| FN 9. E. I. and D. 


PROBLEM XXXIV. .. 


In the Triangle ABC, the ſeveral Sides 
AB = 13, AC = 14, BC = Ig are 
given; and the Perpendicular BD being 
drawn. Requir'd the Segments of the 
Baſis AD, DC? 


Pur 13=4a, 14 = b, 15 S, and x = 
the Segment BD, then (per Ax. 1.) c — x is 
equal the other Segment DC; and becauſe the 
Triangles ADB and ADC are right angled, 
and the Perpendicular 4 D common to both, 
| 2 » WC 


E 
we ſhall have (by Virtue of the 47th Propo- 
ſition of Encia's firſt Book, (See Hg. 57 this 


| - Equation rAB*-BD'=AC'—CD' which; in 
gorges WE eng =o cx —x 
T #134 =Þ — c cx 
Su Ja, ee 


+ 2 * r 6 BD, and 


26 6.6 = ltd c the ocher Segmene DC. 
\. 4:8; 4-4 


Ga by te Application of the 36th Pro- 
poſition of the third Book of Earls Ele- 
ments, the Segments DB and DC may 
be found by Proportion, thus as BC : AB 
" News $ AC - AB: DC — DB, that is, as 

: 13 Fo 14 (= 27.) : „ 

1 (= DC — DB.) 8 the Half of 
27 added to half 15 gives 8.4 = DC the 
greater Segment, and ſubſtracting half 27 from 
the Half of 15, the — gives 6.6 
= DB the * 2 the 9 3 


SCHOLIUM. 


| From the N Operation it may be 
obſerved from the third Step, that by tranſ- 
poſing c* to the other Side the — 

al! 


[59] | 
ſhall have a* e = #Þ* 2. that is 
AB! + BC? = AC? + 2x BC x BD. an 
Equation that exactly agrees with the 13th 


Propoſition of the ſecond} Book of Euclid $ : 
whence the Learner is to take Notice, that 7 
carefully looking into the Calculations of Ax 


gebraical Problems, many curious and uſeful 
Theorems are often diſcover'd, and ſometimes 


new Properties of the Figure the Calculus. 7 


belongs to, is brought to Light; and to this 
Property of Aralytical Operations, both 
Arithmetic and Geometry chiefly owe their 
greateſt Improvements. | 


PROBLEM XXXV. 


In the obtuſe angle Triangle DEF, the ſeve- 
ral Sides are given, viz. DE 11, EF 13, 
DF 20; and the Perpendicular FG, 
being let fall upon the Baſis produced. 
Required the Prolongation of the Ba- 


fs EG. 


Pur 20 = 4, 13=b, 1=c, nd # 
= EG the Prolongation of the Baſis DE; 
then (per Ax. 2.) c 5- x = DG, now becauſe 
the Triangles DGF and EGF are right an- 
gled, and the Perpendicular FG common to 
both, it is evident (by the 47th Propoſition 
of Euclid's firſt Book) that DF* — DG 
= EF* — EG. that is, 

I 3 in 


[ 90 ] 
Cee Fg. 15.) 1 


in Species [1 2 — C -a — “ — x*- f 
1 ;—P x la — > — 20 = 6h? 
2 = . 
. x » | = Z2 42— _ 4 
g = ha 1 —=;=EG. 
8.5. £4 | 


SCHOLIUM 


Ar che ſecond Step by tranſpoſing — * 
— 2cx to the other Side of the Equation, it 
will be a b + c? +-.2cx, the fame with 

the 12th Propoſition of Euclid's ſecond Book 
of Geometry. 


GEOME 8 


Upox the Side DF draw the Semicircle 
DGF, and uce out the Side DE. till it 
cuts the ſaid Semicircle in the Point G, then 
the Segment EG will be the Prolongation 
required. 


DEMONSTRATION. 


Ms the Line FG, and (by the gift 
Propoſition of Euclid's third Book) the Angle 
DSF is a right Angle, conſequently the Line 
FG is perpendicular to the Side DE produc'd 

ro 


RY 
to G. Therefore EG is the Prolongution 


ſought. 
9 9. E. D. 
PROBLEM XXXVI. 


In the Rectangle ABCD, * is given the 
Difference between the Length AB and 
the Diagonal BD, that is DE = 2; 
and likewiſe the Difference between the 
Breadth AD and the Diagonal BD, 
that is, FB = 9, "Required the Sides 
of the Retangle AB, AD? | 


Pur g = a, 2 =b, and x = AD= DE; 
then DB = a ＋ x, and AB = EB = a x 
— . Now. the Triangle ABD being right 
angled, there will be had (by the 47th Pro- 
poſition of Euclid's firſt Book) this 


(See Fig. 16.) 
Equation, | I x} DB* = AB* ＋ ADD. 


That is, | 2|4* + 2ax 4-#2 = x* + a? + 
| 2ax — 24h & —2bx+4.. 

2 * 312 — 2bx= 24b — 63 T 

4 $8 $4 — IF = 2ab 

4 * w 2|5jx —- D ab. 2 

5 5 = Vb. EU VN N. 

+ g'= = AD, the Breadth of the Rect- 


angle, 


[92] 
angle, which being known, the Length AB 
will be found = 15. 

| ' 2 EL 


Or put x = EF; then (by the Figure) 
a+ x=AB, b + x = AD, and aFb 
+.x BD. which being ſtated as above di- 

rected, it will 


ſtand thus I Lag * 
4 24 * 
-E 2b ＋ 


1 y 2 [Xx * = 2ab | 
2 w Z 13}]x=/2a4b,=v2X9X2,=6=EF, 


hence the Side AB = 15, AD= 8, and 
BD = 17. V. V. R. 


SINCE the End and Deſign of Algebraical 
Solutions is to bring out the moſt elegant and 
ſimple Equations poſſible; and becauſe ſome 
Ways are much neater than others; where- 
fore (ſays the great Sir Jaac Newton, in his 
Unzverſal Arithmetic, Page 98) if the Method 
you take from your firſt Thoughts for ſol- 
ving a Problem, be but ill accommodated to 
Computation, you muſt again conſider the 
Relation of the Lines, until you have hit on 
a Way as fit and elegant as poſſible. For 

thoſe 
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thoſe Ways that offer themſelves at firſt 
Sight, may often create ſufficient Trouble if 
they are made Uſe of, Thus, it would not 
have been more difficult to have fallen upon 

the following Method than upon one of the 
precedent ones, For having put x = DB, 
then AB = x — b, and AD = x - 2; 
whence, by the Property of the Figure or 
Triangle abb. 22 will be 


obtained 41 rx . E. 
1 ＋ fes — 2b — 24 2-4 — # 
2 Ch Ft * — 2b -a -a 4 
21410 — 4 — þ = 2ab. | 


3 w 
4 feaThsle=ab+v 2ab,=17=DB, &c. 


Hence, by compu i "NG, af r this "hs , 1 
have fallen into larger 2 
Algebraical Terms, 8 either of 


Methods. 


Bur of all theſe three Ways of Computa- 
tion, the ſecond Operation is much more ſim- 
le than either of the other two; for in thoſe 
Calculations their reſulting Equations come out 
in an adfected quadratic Form, whereas this 
produces a ſimple Quadratic , only. From 
which may be drawn the following 


SC HO- 
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SxEINO, at the ſecond Step, there comes 
out this Equation x* = 2ab, which turned 
into an Analogy, will be 24:x::x:b, or 
2b: Xx :: xa; that is, 2 FB: EF: : EF: DE, 

or 2DE : EF: : EF: FB, whence x or EF is 
a mean Proportional between 24 and b, or | 
2b and a; or between 2FB and DE, or 
2DE and FB. Hence it will not be difficult to 
conſtruct this Problem Geometrically, which 
I ſhall leave to exercile the ingenious A- 
nalyſt, | 


PROBLEM XXXVIL 


In a Rectangle DEFG, the right Line 
DK is drawn from the Ange D to the 
oppofite Side, cutting the Diagonal EG 
at right Angles in H: And there is given 
the Segment HK — 2, and HE 
== 16. Required the Sides of the Rect- 

angie? 


To ſolve this Problem put 16 a, 2 , 
and x = GH ; and becauſe the Triangles 
KGD and GDE are right angled, and DK 
and GE cut each other at right Angles in H 
by the Queſtion. Therefore by ſimilar 

4 Tri- 


* % © TT we 5» hw 


yy = \&# 5 = UN W Ty juw (& 


_ a N 


— 
by 
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(See Fig. 17) 
; £11|KH : GH:: GH:; HD. 
Triangle q 20H: HD: : HD : HE. 


31] x: 1 
That is, 5 


Ergo, 5lax = 
* 52165 
— 71 3 4252 5 

w 3 8 \x= abs. =V16X2X2.=4, 


G 4 


having thus found GH = 4, DH will be 
given = 83 whence (by the 47th Propoſition 
of Euclid's firſt Book) the Length PE will be 
= 18.02; and the Breadth DG = 8.75, 
the Sides of the Rectangle. 


OBSERVATION. 


Tus Problem, if rightly conſider'd, is 
no other than the finding two mean Propor- 
tionals between two given Quantities ; for ſee- 
ing HK : HG : : HG : HD: : HD: HE; 
it is evident the Lines HG and HD, are two 
mean Proportionals between the given Lanes 
HK and HE. Put x = the firſt Mean, and, 


from 


| [96] 
from the Laws of . Progreſſion, 


the ſecond will be = _ l-aving thus obtain- 


ed the two Means in mb ing m_ y them 
together, and their Product will be — 7 which 


is equal to the Rectangle of a into b; that is, 
_ This Equation multiplied by a, be- 
comes & = a*b, and extracting the Cube 
Root x = *V4*b. the ſame as before. But if 


it be required to find three mean Propor- 
tionals between a and b; _ putting x = firſt 


Mean, the ſecond will be = 2 and the third 


x? DS. x * . | 
_— multiply æ by ==> r — * into itſelf; and 


_ there will be had 5 which is Sa xb; that 


4 
is, —;= ab, which multiplied by a*, & =a'b, 


and extracting the fourth Root, or the 
ſquare Root of the ſquare Root, we ſhall have 


4 = *Va'b, or x = NV Va b., Or if it were 
required to find four mean Proportionals be- 
Wen a and b then if x repreſents the firſt 

Mean, 
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4 2 * 
Mean, the ſecond will be—, the third r. and 


4 
the fourth 85; and the Form of the Equation 


&& 


is — = ab; which reduced, and the Root 


extracted, gives x = VN Now from 
theſe Equations x* = a*b, x* = ab, and 
* = a*b, it appears, that x, the firſt mean 
Proportional, will always be raiſed to a 
Power, whoſe Index is the Number of Means 
fought more 1, and a, the firſt Term of the 
Series, will be raiſed to that Power whoſe In- 
dex is the Number of Means required. 
Hence, putting » = any Number of mean 
Proportionals between a and b, we ſhall have 
this univerſal Theorem for ſolving all Quef- 


8 
210ns of this Nature, viz. "Vat. but to ef- 


fect the ſame Logrithmetically, put /: a = 
Logrithm of a, and I: b = Logrithm of , 
and we ſhall have this Logrithmetical Theo- 


rem, Viz, LR ELLE .f either of which 
Tl 

Theorems gives the firſt mean Proportional of 

any Geometrical Series whatſoever, But the 

latter, for it's Facility and Expedition in Cal- 


culation, is far preferable to the former. 


K BE CASE 


1 981 


Bcavsz moſt of our Writers of Arith- 

metic have only ſhewn how to extract the 
Aquare and cube Roots of Numbers, it may 
not be 1 improper, in this Place, to give the 
.Reader a Rule by which all Roots may be 
extracted univerſally, taken from Sir Jaac 
.Newtor's Arithmetic, Page 31. 


RULE. 


EVERY third Figure beginning from 
ts firſt of all 10 be pointed, if the Root to 
extrutted be a Cubic one; or every fifth, if it 
ve a Qaadrato-Cubic, or of the be Vb Power, 
&c. and then ſuch a Hgure is io be writ in 

the Quotient, whoſe greateſt Power (i. e. obeſe 
Cube, F it be a Cubic Power, or whoſe Qua- 
drato- Cube, if it be the fifth Power, Sc.) 
ſhall either be equal to the Figure or Figures 
before the firſt Print, or the next leſs ; 4h] ten 
having ſubſtraFed that Power, the next Figure 
Twill be found by dividing the Remainder aug- 
mented by the next Figure of the Reſolvend, by | 
the next „ Power of the Quotient, mulli- 
Pied by the Index of the Power to be extracted, 
that '1s, by the triple Square of the Quotient, 
be Root be a Cubic one; or by the Quin- 
tiple Biquadrate, i. e. five Times the Biqua- 
drate if the Roo! be of the fifth Power, Ec. 


Hud having again ſubſtrafted the greateſt Power 


* 


ed aw A 7 
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of the wwhole Quotient from the firſt Reſaluend, 
the third Figure will be found by dividing that 
Remainder augmented by the next Figure I the 
Reſolvend, by the next greateſt — of the - 

whole Quotient multiplied by 1 Index of the 
der. be extrattied; and fo on in in- 
nitum. 


NOTE. When the Biquadratic Root is to 
be extracted, you may extract twice the > ſquare 
Root, for the quare Root of & is x*, and 
the ſquare Root of x* is x. And when the 
Root of the fixth Power is to be extracted, 
you may firſt extract the ſquare Root, and 
then the Cube Root out of that ſquare Root, for 
the ſquare Root of x* is x, and the Cube 
Root of &' is x. Aud the ſame is to be obſerved 


in other Roots, whoſe Indexes are not prime 


N. U mbers 5 


PROBLEM XXXVIM. 


Let there be a Circle, whoſe Diameter is 
AB, with another leſs Circle whoſe Dia- 
meter AC, touches within in A: ang. 
from the Center of the greater Circle 
D, draw the Radius DE at right An- © 
75 s to AB, cutting the Periphery of tbe 


er Grcl in F. Now there is given 
K. 2. BC 
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"BC (the Difference of the Driameters) | 
= 9, with the Segment EF =— 5 
Required the Diameters AB, AC of the 

aid Circles? 


Bzcavss the Circles AEB and AFC touch 
each other within, the Center of the leſſer Cir- 
cle (by the 1 1th Propoſition of Euclid's third 
Book) will be in the Diameter of the great 
Circle drawn from the Point of Contact: 
Wherefore putting x = DB = DE = DA 
the Radius of the greater Circle, 9 = a, and 
5=b; then (per Figure) DE = x —+b, and 
DC =x — 4; now (by the 13thPropoſition 
of Euclid's ſixth Book) it 

(See Fig. 18.) 


will be IAD DC DF. whichexpreſsd 
in Species 2 — ax = x* — 2bx +6, 
2 — ax?g|—ax=—2bx 506? 
* 2bx\4 2bx — ax =b* 


: 1 
4 7 25 , 225 


= DB. Conſequently AB the Diameter of 
the greater Circle is 30, which being known, 
the Diameter AC of the leſſer Circle will be 
= 41 (2 50 — 9.) EI. 


Or Thus. 


From this evident Principle, that the Dif- 
terence of the Halves of any two Quantities 


A. 


ref 
themſelves; it follows, that PD, the Diffe- 
rence between the two Radii AD and AP, is 


equal — the half Difference of the Diameters + 


AB and AC. Whence putting x AP the | 
Radius of the leſſer Circle, then AD = DE 


= DB = x +5, DC =*— 5, and DF 


= DE —FE = x += — 6b; which, -by - 


the aboveſaid Propoſition of Euclid, will be 
brought to an Equation in the very ſame * 
Manner as Step the ſecond. of the preceding 
Operation ſpecifies. | 


Thus, IAD DC DF*. which expreſſed * 
| in Species, will become 


2 
1 a a TOY 
1 


2 T1; 2b —ax = == ab Te, 


22 
2 52 a 
ka To 448 SH a 


= 20.5 = AP, which being known, the Dia- 
K 3 meter 


* 


\ 


| 
1 
1 
j 
5 N 
i 
F 
4 
4 
«ZE 
4 
. 
Ly 
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meter AC will be twice 20.5, that is, 41 
and 41 + 9 = 50 the Diameter AB the ſame 


as before. 
V. V. D. 
e XXXIS. 


Two Companions have got a Parcel of 
Guineas; ſays A to B, if you will give 
me one of your Guineas, I ſhall have as 

many as you will have left, Nay, re- 

plies B, if you will give me one of your 
Guineas, I ſhall have twice as many as 

Jou will have left. How many Guineas 

had each of them? 


Pur x,= A's Number of Guineas, and 
the Number of Guineas B had will be = « 
— 2; and by the Condition of the Queſtion, 
we ſhall obtain this. 


" Equation, [1]*x +3 =2x — 2. 
1 — xÞ2/3=x —2 
2. ＋ 2131s =: 5, hence A had 5 Guineas. 


and B had 1 ; 2 . I. 


PROBLEM 
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PROBLEM XL. 


A certain Perſon bought two Horſes, with 
the Trappings, which coſt 100 Pounds; 
which Trappings if laid on the firſt 
Horſe A, both Horſes will be of equal 
Value: but if the Trappings be laid on 
the other Horſe, he will be double the 

Value of the firſt. How much did the 
ſaid Horſes coſt?. 


To ſolve this Problem put 100 = a, » the 
Value of the ſecond Horſe and Trappings 
together, and (by Ax. 1.) the firſt Horſe will 
be = a4 — x; but by the Queſtion, double 
the Value of the firſt Horſe is equal the Price 
of the ſecond Horſe and Trappings together ; 
whence this Query will be reduced to the fol- 
lowing Equation, which being ſtated will 
A | 


Thus, [II = 24 — 2x. 
1 + 22 3* = 28 

"Þ | © 28, 2* 100 
2:5: 149 TT” 


$© 3 


= 66: Pounds, 


and 100 — 66+ = 33. Pounds the Price of 
the firſt Horſe; from 66 take 334 and the 
Remainder is 331, which divided by 2 the 

Quo- 
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Quotient is 16+ Pounds the Price of the 
Trappings, and the Sum of 333 and 162 is 
5o Pounds what the ſecond Horſe coſt, 


NUMERICALLY. 


Too ſolve this Problem by Numbers, rea- 
ſion thus; ſince the Trappings laid on the firſt 
Horſe makes both the Horſes of equal Value, 
and becauſe both the Horſes and Trappings 
together coſt 100 Pounds, the ſecond Horſe 
conſequently muſt coſt 30 but (by the Queſ- 
tion) if the Trappings be laid on the other 
Horſe, he will be double the Value of the 
firſt, therefore the firſt Horſe coſt & of 100 
which is = 33 Pounds; now take 33; from 
50, or 50 ＋ 331 from 100, the Remainder 
will be 16: Pounds, the Price of the Trap- 
pings. W. V. D. 


PROBLEM XII. 


A Vintner has two Sorts of Wine, viz, A 
and B: which if mixed in equal Parts, 

a Flaggon of mixed will coft 15 Pence; 
but if they be mixed in ſeſqui- alter Pro- 
Portion, as if you ſhould take two Flag- 
gone of A as often as you take three of 
, @ Flaggon will coſt 14 Pence. Re- 
quired the Price of each Wine fingly? 


SEEING 


v0" "OP" "07 JO 
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Sr EIN by the former Part of the Queſ- 
tion, a Flaggon of Wine of equal Mixture 
coſt 15 Pence, two Flaggons of the ſame 
Mixture will coſt 30 Pence; and becauſe, by 
the latter Part of the Queſtion, two Flaggons 
of the Wine A mix d with three Flaggons of 
the Wine B colt fourteen Pence a Flaggon, it 
is evident that five Flaggons of this Wine 
comes to 70 Pence. Put 30 a, 70 = 6b, 
and x = the Price of a Flaggon of Wine A, 


and a Flaggon of the Wine B will coſt a — x 


Pence; and ſince the Sum of the Prices of 
two Flaggons of A or 2x, and three Flag- 
gons of B or 34 — 3x, added together, is 


equal to 70 Pence, or b, | 


Therefore | 1|2x 4+ 34 — 3x = b. 
1 + 3x z [2x 3a=b—+ 3x 
3[3x = 3a — bq- 2x 
3 — 2xl4]y=3a—b=3X30—70=20 


Pence, which taken from zo leaves 10 Pence, 


the Price of a Flaggon of the Wine B. 
| W. HR 


I Have hitherto given the Arithmetical So- 
lation to many of the foregoing Problems, 
and ſhall obſerve the fame Order in ſome of 
the following Propoſitions alſo; purely to 


ſhew the young Analyſt, that ſome Queſtions 
chat 


tat are propoſed in Algebra, may, by ma- 
ture Conſideration, be ſolved by Arithmetical 
Principles only. 


Hence, in this Queſtion, it will be no 
hard Taſk to find the Price of a Flaggon of 
each Sort of Wine independent of Algebra, 
and that too, even by the moſt ſimple Laws 
of Arithmetic, Thus, becauſe the Wine when 
mix*d with equal Quantities of each Sort coſt 
'15 Pence a Flaggon, it is evident that two 
Flaggons of A mixed 'with two Flaggons 
of B will coſt 60 Pence; and when mix*d 
in /e/qui-alter Proportion, it is plain that five 
Flaggons of ſuch a Mixture, at the Rate of 

14 Pence the Flaggon, will amount to 70 
Pence: now, ſubſtracting 60 from 70, that 
is, ſubſtracting the Price of two Flaggons of | 
A mix'd with two Flaggons of B, from the 
Price of two Flaggons of A mix'd with three 
Flaggons of B, the Remainder is ten Pence 
the Price of a Flaggon of the Wine B, 
whence a Flaggon of the other Sort of Wine 
A will coſt twenty Pence. The Prices re- 

quired. Thus you ſee, that by a right Way 

of thinking, ſome Things that may ſeem dit- 

ficult to Algebraic Computation, may be 
ſolved by the eaſieſt Rules in Arithmetic. | 


P'ROB- 


oem * I” ay 
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PROBLEM XII. 


A Son aſt d his Father how old he Was ; 
his Father anfwer'd him thus; JF you 
take away 5 from my Years, and di- 
vide the Remai nder by 8, the Quotient 
will be 3 of your Age; but if you add 
2 to your Age, and multiply 5 Whole 
by 3, and then for frat 7 from the 
Product, you will have the Number of 
Years of my Age. What was the ae 
of the Fart er +. the Son? 


Por x = the Father's Age, and (by the 


Queſtion) the Son's Age wil be _ X 3 


3x — 15 
or 8 
Age, and multiplying that Sum by 3, and 7 
ſubſtracted from the Product; this laſt 


Remainder is equal the Father's Age 
or x. 


but by adding 2 to the Son's 


Therefore, bs — 23 — "7 


I + 8 2198 — 53 = 8x 


2 53 39% = 8x ＋ 53 
3 2 x]4{x=53 Years, che Father's Age. 


. Hence 
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Hence.the Son's Age will be found to be 18, 
the Anſwer which was required, 


PROBLEM XLII. 


if you add 6, the Whole ſhall be double 
_ the greater; and if you. ſubſtract 2 from 
. their Difference, the Remainder will be 


half of the leaſt. 


Pur x = the greater Number, and y the 
leſſer; which being ſtated according to the 
Conditions of the Queſtion, will ſtand 


* Sor 
Thus, y 


I — — 
211„—5 —2 23 2. 
2 32 — 20 — 4 29 
6 [4 x6. Subſtitute x — 6 
for y in the third Step, and 
5 8 * —6 


5 —+6 [6|x =14 the greater Number, 


and by the fourth Step, the leſſer will be found 
=8. Which was to be ſought. 


NOTE. This Method of exterminating 
Quantities by ſubſtituting their Adequates for 


% 
8 1 en nn —— — - 


To find out 65 Numbers, to the Sum whereof 


— 
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the Quantities themſelves in ſome other Equas 
tion, is called ſubſtitutive Algebra. And if 


the Learner deſires to ſee more of this Kind 


of Calculation, let him read Sir Jaac Newton's 


| Univerſal Arithmetic from Page 60 to 663 


where he will meet with the beſt” Inſtructions 
of this Kind. cv 


PROBLEM XIIV. 


To find two Numbers, the Product whereof 


1s 240, and the Triple of the greater 
divided by the beſs is . way 


Pur 240 = a, 5 = b, x = the greater 


Number, and (per Ax. 3.) the leſſer Number 


will be = -. The Triple of the greater 
Number is 3x, Which divided by the leſſer 


the Quotient is , which, by the Queſtion, 


is equal to b. 
ax? 

Whence, I = =. 

. 
1 — MY * 

"2 _— 1 240X 5 
2 ww 2 x = = — = 20 

5 | „„ 8 3 * 
1 the. 


. 


1 


4 
9 
1 . | 
1 — ———— 8 — — ae — — ww 


= T 2110 | 
'B the greater Number, and the lefler will 


p RO BLE M XLV. 


Two Men have a Mind to purchaſe af 
Honſe rated at 1200 Pounds; ſays A to | 
B, if you will give me 2} of your Mo- 

* rey," I can purchaſe the Houſe alone; 

but ſays B to A, if yon will give me 
of yours, I ſhall be able 'to purchaſe the 
Houſe. How much Money bad each of 
them? 

Pur 1200 ga, x = A's Money, and ? of 

B's Money will be a — x, to which add 

irfelf, and the Sum is 2 — he Money 'that 

B had; now, by the Queſtion, 4 of A's Mo- 

ney added to B's Money, that Sum will pur- 

chaſe the Houſe, whence it is plain 


— * 
— —— — yn * 


| MAI 2 ; . . : - TE — 4 8 
F * — r — . 1 
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As Money, hence B had 600. for 4 of 609 
« added to 800, or + of 800 added to 600, 
either Sum will be 1200. . 
V. V F. 


PROBLEM XLVI. 


Some young Men and Maids bad 4 Rer- 
4 koning of 37 Crowns to pay for a Treat, 


e; and this was their Conditions, that eve- 
© ry young Man ſhould pay three Crowns, 
be and every Maid two. Now, if there 
of had been as many young Men as there 


were Maids, obſerving the ſame Condi- 
tions, the Reckoning would have come to 
four Crowns teſs than it did. How ma- 
ny young Men and Maids were there? 


Pur 37 a, x = the Number of young 
Men, and the Number of Crowns they paid 
is zu, whence, according to the firſt Condi- 
tion of the Queſtion, the Maids paid a — gx 
Crowns, and becauſe they paid two Crowns 
a piece, the Number of Maids will be expreſ- 


ſed by this F ration © . 3”, Now, by the ſe- 


3 | oe tk at 
cond Condition, there being ſuppos'd 3 


. 


: T:112'4 
ing three Crowns each, and the Maids two, 
the Number of Crowns the Men paid will be 


— — and the Maids 2x Crowns, the 


Eg 


Sum of which, vis. — + 2x, by the 


Queſtion, 1s equal to @ — 4. 


* * 1 . 5 

Therefore, r 

en 5 

22 re 
e 

e e eee 

* 4.121 rr OY - = 9 the 


Number of young Men, hence the Number 
of Maids will be found to be 5. for 


+ 3X2 = 37, and 5X3 + 9X2 
F e 


PROBLEM XLVII. 


9% 3 
* 33 
E. J. 


A General, who had fought a Battle, 
upon reviewing his Army, whoſe Foot 
was thrice the Number of his Horſe, 
finds that before the Battle 35 — 120 of 
bis Foot had deſerted, and of his Horſe 
. + 120, befides > of his whole Arm 
dere ſent into Garriſon (reckoning t 

Sul : Sick 


| £:.5) 4 
Sick and Wamnded) and x of bis y 

remained; the reſt, who were wanting, 
being either ſlain or taken Prijeners; 
now, if you add 3000 to the Number of 
the Slain, the Sum will be equal to half 
the Foot he had at the Beginning. What 
were the Numbers of each? 


Fon the Number of Horſt put x; then 935: 1} 


is equal the Number of the Foqt, and 4x will 
be the whole Army; the Number of the Foot 


deſerted = — 120, and of the Harſe 


= 120, and likewiſe 4 Part of the whole 


Army ſent into Garriſon is æ now the Sum 
of the Horſe and F oot together with 4 Part of 


1 x 13x 

| le Ar is = —— ++, or —;, 
the whole Army 5 or 1 
12x 


to which add 3 of the whole Army, viz. . 


13% 12% 1 


and the Sum will be 1 4 F, or —. 


1 5 
which Sum taken from 4x (= the whole Ar- 
I4x 


my) the Remainder will be 4x. — on 


= equal the Number of the Slain or taken 


P ri- 
x 


| 1 1141 
Priſoners. | Whenee, by the Queſtion, iT 


Ee o half de Foot he had at 
. 


n N 1. ld ** 
Therefore, | 1 $4. ＋ 3000 = 8 
75 0 3 . 
1 f 6x + Sal; . 
2 2 312 + 30000 = 1% 
5 Z— 12x 4 3x 30000 
4 3'5lz 10000 the Number of the 


= 


Horſe, and the Number of the Foot will be 
found to be 30000, whence there was 12000 
fain or taken Priſoners, and the whole Army 


he had at firſt was 40000 ad 
V. V. F. 


PROBLEM XLVII. 


25 divide 100 twice into two Parts, þ 
that the major Part of the firſt Divi- 
fun may be treble the minor Part of the 
ſecond Diviſion; and the major Part of 
+> fecond may be double the minor Part of 


the e, * 
5 Pyr 


"FIT 


Pur 100 = , # = the major Part of the 
firſt Diviſion, and (per Ax. 1.) the minor Part 
will be 2a — &; and, by the Queſtion, the 


major Part of the ſecond Diviſion will be 


h | x | 
= 24 — 2X, and mmor Part = Now the 


3 


Sum of the two Parts of the ſecond Diviſion 


(per Query) is equal to a, whence this Prob- 
— il be reduced to the following E- 


quation, 
58 x | 
Vis. I 24 — 2 = 


* | X2 2162 — * 234 


2 ＋ [3þ5*=34 
3 0 the major 


5 


Part of the firſt Diviſion, which being 


known, the minor Part will be = 100 — 60 
= 40; hence the major Part of the ſecond 
Diviſion will be found to be 100 — 60 x 2 
= 80,- and the minor Part = 100 — 80 (or 


=) = 20, the Diviſions which were re- 


quired. . 5 
n £2 ROB 
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PROBLEM XX. 


o divide 30 twice into two Parts, ſo that 

the major Part of the firſt Divifun 
wir the minor of the ſecond may be 33; 
and the Sum of the minor Parts ſub- 
ftracted fram the Sum of the major, 
may leave 14, remaining. 


Pur 30 a, 14=b, 33 , = the 
major Part of the firſt Diviſion, and (per 
Ax. 1.) the minor Part will be = a — ; but 
in the ſecond Diviſion the minar Part will be 
= xX, and the major Part = @ — c + x, 
Having thus expreſs'd the Parts of both Di- 
viſions, the Sum of the mayor Parts is 2x J- 
gc, from which take the Sum of the minor, 
viz. a - c — 2x, and (by the Queſtion) the 
Remainder is equal to “; whence there will 
be obtained the following Equation. 


8 
£2.” "IE 
OE” 1 | 2X33 


— — — 20 


2 1— Af}. 
5 . "> Bhs ” 4 


the major Part of the firſt Diviſion, which 
taken from go there remains 10 = the mi- 
nor ; and again take 20 from 33, the Re- 
; mainder 


at 


7 


mainder, viz. 13 gives the minor Part of the 
Second Diviſion, which Part taken from 30 
leaves 17 = the major, which was to be di- 


vided. 


PROBL EM. EL. 


A Man, his Wife, and his Son's Ages. make 


up 96 Hears, 


' þo that the Husband's and 


and Son's Years together make the Wife's 


+ 1 


55 


but the Wife's and the Son's 


make the Husband's + 2. What was 
__ the Age of each ? 


Fox the Huſband's Age put x, for the 


| 
ma) 


I ——— 
4. T* 
mm 
1 ——=2 
7 TI 
8 —2 


6 T9 


1—10 | 


— — 


w O © KN DS TS 


Wite's 152 I, and for the Ye put 2.. 


x+5+2=96. 


2 2 e the 2 


XZ<)6—x—2" 
2X—94 : 
x==4.7, Years, * Huſband's N A 
Art- N INS: 
2y=81 | 
y=40t 5 24 the Wife's Age. 
7* 


2=8; the Son's Age. 


Q, E. . 
The 


— — — = — 2 2 — — — * X 0 
bu * — 5 
2 —— . - — — = - — = — — * — a — 
>: . . — a 2 A — 
4 . > 6 "_—_ — — 2 " 
8 — 


ig — 2 


f 118 } 
The ſame otherwiſe. 


Tavs, put x = the Huſband's Age as be- 
fore, and (per Ax. 1.) the Wife's and Son's 
Ages together will be 96 —x; which, by the 
Queſtion, is equal to the Huſband's Age 
＋ 2. Whence we have this 


2x = 94 
= 47 Years, the Huſband's 


woe en Eh 22 


Age. Hence 96 — 47 is equal to the Wite's 
and Son's Ages together, that 1s, 49. Now 
Jet x repreſent the Wife's Age, and the Soa's 
Years will be 49 — x; then, by the former 
Part of the Queſtion, this Problem will be 
reduced to the following 


Equation, ſos +49 —x = x »+ 15. 


22x = 81 
3lx = 40 Years, the Wike's Age, 


and the Son's Age will be = 96 — 47 


— 421 = 8+, che ſame as before. 
W. V. D. 


P RO B- 


I r 
I et 


119 J 
PROBLEM LL 


Three Merchants from three different Fairs 


meet together at an Inn, where they 
reckon up. therr Gains, and find them 
the Sum of 780 Crowns. Moreover, if 
you add the Gain of the firſl and . 
cond, and ſubſtract the Gain of the 
third from the Sum, there remains the 
Gain of the firft +- 82 Crowns; but if 


you. add the Gain of the ſecond and 


third, and from the Sum ſubſtract the 
Gain of the firſt, there remains the Gain 
of the third — 43 Crowns. What was 
the Gain of each? 


To anſwer this Query, let æ, 5, and 2 re- 


preſent each Merchant's Gain, then ſtating the 
Queſtion according to the Conditions thereof, 
it will 


Stand = | 


[ 126 


+ > ＋ N at 
3 2 216 Z=349—> ſubſtitute 349 —5 
e 72 for 2 in the fourth © 7 
e Step, and 0 27 474 UU 
* 0 * 1 3 _ | 
LY Fr — 81 — ö 
2 X 5 1 WD 2 
8 = = 316 Crowns, fe: 
a ens fo 


which being known, the third Merchant's Gain 
will be found at the ſixth Step to be 19 rCrowns, 
and the Sum of theſe two Merchant's Gains, 
viz, 316 + 191 (= 507) ſubſtracted from 
780 the Sum of all their Gains, gives 273 
Crowns the ſecond Merchant's Gain, which 


was to be found. 


NOTE, This Problem may be ſolved by 
the Help of one unknown Quantity only, 
which the. Learner- may try at his Leiſure ; 
but that Method of Computation is too ab- 
ſtruce for young Beginners, in Propoſitions 
that are pretty much compounded, as this is. 
And for this Reaſon I have aſſumed Letters 
for every Quantity ſought, in ſotne Queſtions, 
purpoſely to render the Calculus more intelli- 
gible to the young Analyſt, 


=> — ese 


B R O B- 


[ 222 } 


PROBLEM III. 


Thr: Perſons, A, B, C, owe a certain dum 
of Money, jo that A and B together owe 
210 Crowns; B and C 290, and C and 

A 400. What did each of them owe? 


By obſerving the Form of this Problem, 
each Perſon's particular Debt may be readily 
found by one unknown Quantity only. Thus, 
put 210 a, 290=b, 400 , x=the Num- 
ber of Crowns A owes, and (by Ax. 1.) a—x 
will be Number of Crowns B owes, which 
taken from b, gives +—a + x the Number 
of Crowns C ap. ng the Sum of x and þb 
ax is b—a5 2s, which, by the Que- 
ſtion * equal to c, and will ſtand by. 


Thus, 1 — 4 ＋ 2x =c. 
1 — þ ＋＋ aſ2 2x=c—b-l-a 
X : _c—bre_ 400—2907-2 10 
2 — 213 'x= 

= 2 2 
= 160, the Crowns A owes, which taken from 
210 leaves go, the Crowns B owes, and 50 
ſubſtracted from 290 there remains 240 the 
Number of Crowns C owes, which was to be 
tound. 


M  P ROB- 


3 [ 122 ] 
PROBLEM III. 
To find three N. umbers, Fa that the fin and 


half of the Remainder, the ſecond ani 
3 of the Remainder, and the third ani 
+ of the Remainder, may always make 34. 


For the. Numbers ſought put x, y, z. And 


Na; 
n * 22 
per Query, (200 ＋ - =a=34 
KF 
2 2 — 4 234. 
5 4 34 
I X 2 or 24 
2 x3) dy bx a= gas 
3 ACC ＋ & == 4 


4—2x — 2 7% r 24 — 2K — Z, ſubſtitute 
this for y in the 
$64 — 5x — 22 3a. Or 5x 


+22=38 
5 6Steps [EN 44. 88 
7 ＋32 2 2 
9 Tx 1032 e 
— 24 K* 


„ Which ſubſtitute 


| | for z in the 


=. | 
10 — IT 


8 Step, 


ws. — — 


a wo = Quim ©\ 


g Step, 


I2 5 X 3 
13 — 48 


I4 17, 


| 


1 


13 
14 


15 


4a ＋ 17x= 94 


Number, whence the ſecond Number will be 
22, and the third 26. 


PROBLEM LIV. 


Let a Square be divided into 


9. E. J. 


ſmall 


Squares : We are to find and diſpoſe the 
Numbers through the ſeveral ſmall Areas, 
ſo that the Sum of every three, taken 
ei ther laterally or diagonally, may be al- 
Ways 15. 

ueſtion, or any 
Nature, is only to be ſolv'd Mechanically, ex- 
cept in thoſe Problems where the Numbers of 


TAHIS 


ſmall Sq 


other of the like 


uares are odd, as in this we are about to 


anſwer; then the middle Numbers will be 
found Analytically, but the Poſition of the Reſt 


Mechanically. Thus let the ſmall Sq 


uares be 


repreſented by the Letters a, b, c, &c. as the 


Hg. Specifies; 


ET 
aſe 


27 


| 


| 


M 


1 
m 
2 


[124 ] 


Then by the 1 
irc 55 an 
ueſtion, zb heb 15 
is : N 
1273 F +2 
5 | N45; Lain | 
50 c=15 f 
ter Arg. fem C5 T — 13 
4 
5 Te ELTEN EUER 30. 
4. mos 2 8.36 g 
ge =5, the middle Number. 


Io 
8 . V. E. 


Now to find the Poſitions of the other 
Numbers Work Mechanically. Thus, ſer 
down all the Numbers in their * Or- 
der, and they will ſtand 


113 3 


thus, 44 5 685; and having 
7.8 9 


drawn the Square 
ABCD ſo as 1, 
3, 7. 9, may fall 
without, 


OR Then 


[ 725 ]- 
r place 1 between 8 and 6,9 between 4 and 
2, 3 between 4 and 8, and 7 between 2 and 6 
and there will come 


3 * 
: out 49 5 15: The Anſwer 
1 th 


o. which was required. 


Ix the curious Reader deſire to be more ac-+ 
quainted with the Principles of Magic Squares 
let him peruſe Ronayne's Algebra. 


LV. THEOREM. 


Let any Numbers whatſoever be 7 ven, tif. 
you ſubſtrat?, every leſs Number from 
that which is the next greateſt : T ſay, 
that the Sum of thoſe Differences is 
equal to the Difference of the greateſt 
and leaſt Numbers. 4 


DEMONSTRATION. 


Lr the Lines fa, bb, Kc, md, and oe; 
(See Fig. 19.) repreſent any Series of Num- 
bers, all drawn from the fame right Line ae, 
and Parallel to each other ; and having drawn 


the pricked Lines mn, KI, hi, and , all pa- 
M 3 calle 


: [ 120 * : 
rallel to ae, . md 
— KK = Ke —bb==h, bb — fa=ig, conſe- 

uently the Sum of theſe Differences, viz. on 
"+a ür is equal the Difference between 
greater Number or Line oe and the Num- 


— Line fa; that is, o — far on 5-1 
uE. Q E. I 


PROBLEM LVI. 


2 a Number, which being multiplied 
6, and the Product ſubſtracted from 
the Square of the Number to be found, 
the Remainder will be 280. 


Pur 280 a, 6=b, and x the Number 

w be found, whoſe Square is *, and multi- 
plied by >, the Product is bx, which Product 
ſabſtracted from x*, the Remainder is equal 
_ by the Queſtion. 


Therefore, li 8 — by —= * 


=20, che Number which was to be found. 
The 


F 
The ſame otherwiſe. 5 


Tuvs, let *. 3 be the Number fought, 
whoſe Square is & ＋ 6x 5-9, and Product 
when multiplied by 6 is 6x 5-18 3 whence 
by the Queſtion 


we have tu f-6x - 9 — 6x — 18 = 280, 
That is, 2 * 9 = 280, 


26 375 2289 
3 u AMA = * 17 + 3 =20, the ſame 
as before. | NV. WW. F. 


Ap thus, by aſſuming a compound Quan- 
tity for the Number to be found, the reſulting 
Equation of the above Calculus is reduced toa 
ſimple Quadratic, which the Learner is di- 
fared to obſerve. 


PROBLEM LVII. 


To find a Number, which being multiplied 
by 8, and the Products added to the 
Square of the Number to be found, the 

Sum will be 660. 


PuT 6604, 8, and the Number ſought, 


whoſe Square is *, and multiplied by þ, the 
Product 


[128] 
Product is bx 3 whence by the Queſtion, we 
ſhall | 78 


have, I ＋ bx = 


WY 5 
1 1 
1 
2 0 E N 7 
22 N OT Js 22 the 
EE bf AR VET. 7 | 


Number which was required. 
Or thus. 


Pur x — 4 = the Number to be found, 
the Square of which is x*— 8x + 16, and 8 
times x — 4 is 8x — 32 ; whence (per Query) 
there will come out this, 


Equation, |1/x* — 8x ＋ 16+ 8x— 32 =660 
That is, 3 | 

2 + 16 [3jx#*=676 
3 uw Z Ar 26, and 26 — 4 = 22 the 


ſame as above. . 


PROBLEM 


1729 
PROBLEM L 


To divide 140 into two Parts, fo that the 
Product of thoſe Parts may = the Square 
of 56, that is 3136. 


Pur 140=a, 3136 b, x= one of the 
Parts, and (by Ax. 1.) 4 x will be the other 
Part; which Parts multiplied together, the 
Product will be ax - x*, which Product, by 
the Queſtion, is equal to b. 


That 15,|1'ax — * =b, 
1 7 a — 42 —5 


2 CO 3 
4 4 + : 
© / 

3 w2 b. 


a 
4 T5 


—— 149X140 — 3136, = 112, having thus 


found one of the Parts, ſubſtract it from 140 


Remainder is 28 the other Part. 
and the Remain 2 . E 


Or 


[ 130 ] 
Or thus. 


Pur x= the Difference of the n and (per 
Lemma ) the greater Part will be . and the 


leſſer Part 22 oy and the Rectangle of the 
ſaid Parts —< or - = 
ah 4 4 4 


Queſtion, is equal to 5. 


, Which, by the 


23 — & B 


1. X32 2 — x2 24 
2 W —_— on 
3 w ZA N 4b. WS ure. e 


= 84. the Difference of the two Parts requir'd, 
which 8 known, the greater Part will be 


2 4 112, and the leſſer TI _ 


8 
— 5 = 28, the ſame as before. 


P RO B- 
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PROBLEM IX 


Let 9g bg Soldiers be drawn up into an oh- 
long Battle, fo that the Difference of the 
greater and leſs Sides 1s 40. Required 
the Number of the Soldiers of each Rank 
in Length and Breadth ? 


NOT E, The Import of this Problem 
& no other than to find two Numbers whoſe 
Product is 969, and Difference 40, Put 969 
= a, 40 b, x = the Number of Soldiers in 
Breadth, and the Number of Soldiers in Length 
(by Ax. 2.) will be x +- b, which multiplied 
by the Breadth, the Product is x* T-bx ; and 
by the 13 
Quveſtion, g oh = 


1 CO x* gm 
2 M AV 


AA 40 
3 8 Far 


7 72 


4 2 be 
4-4 969 1 = 17; the Number of 


Soldiers ' in Breath, and 40 17= 57, the 
Soldiers in Length. S. 
| Or 


ö 
Or thus. 


Pur x the Sum of the Soldiers in Length 
and breadth, and (per ons * Number 


of Soldiers in Length will ber, , and in 
Breadth-* _ 3 which Length and Breadth 


multiplied by each other, the Product is, 


5 80 and this Produkt, by che Queſtion, is 


equal to 4. 


| r 2 


That is, l = 
E A x 
k 50 2 
3 » Hth=/gotv=/ 75 geh ce. 
the Number of Solders in Length and Breadth, 

LEN bk ad - 
whence the Length will be = r = 57, 


; and the Breadth = _ = 17, the ſame as 


18 2 
| before. 


PRO B- 


ms — yFA . 
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PROBLEM LX. 


* let 480 Soldiers be drawn up into. 
an oblong Battle, fo that the Sum of the 
greater and leſs Sides is 52. Required 
the Number of the Soldiers of each E 
in Length and Breadib? | 7 


Pur 480=a, 52=b, x=one of the Sides 
of the oblong Battle, and (by Ax. 1.) the other 
Side is bþ—x ; which Sides multiplied together 
the Product is bx — *, which Product, by. 
the Queſtion, is equal to a, hence the Problem 
is reduced to this | 


Equation. | 1 | — X . SY 
+ [2]x*—bx =— 4 | 
co ge- EE 

— x To ——— — — 
: 31" 4 4 
b 1h? 
* e 
34% WIE 2 v S 1 = 
b 3 
4 * 5 = Pr the 


Number of Soldiers in Length, and the Num- 
ber in Breadth will be 52—40 = 12, the 
Ranks which was required, 


N 1 


[134] 


We ſame otherwiſe. 


Po T x= the Difference of the Ranks in 
| Length and LN then (per ona the 
* be - 2 +8, and or; 


| whoſe Product when multiplied together 1s 77 


— which, by the Queſtion, is equal to 4, 


—x* = 44 
x2 =þ2 2 


— 


* —4a, — 44, = 52X52—4X4d0. 
= 28, the Difference of the Ranks, c. whence 


the Length of the Oblong will be E 


2 


=40 Solliers, and the Breadth 2 12. 


V. V R. 


PROBLEM 


1 mmm 


1361 

PROBLEM LX. 

In the Square ABCD is given the Die- 
rence of the Diagonal and the Side, 


that is EC=6. Required the Side of 
the Square? at ol 


Fox AC the Side of the Square 205 and 
(by Ax. 2.) the Diagonal BC 6 and, 
by virtue of the forty ſeventh Propoſititi 
the firſt Book of Euclid, we ſhall (See Fig. 20.) 


have, Ir 4 e 
, „ — I2X=3 

4 CO * ee, 

3 e NN 

4 +5; 86 6 = 14.48, the 


Side of the Square. " 1: 1 Db 


Bu r by conſidering that all Square Plains 
are ſimilar Figures, this Problem will be eaſily 
ſolved Numerically, Thus, if the Side of a 
Square be 1, the Diagonal of that Square wall 
be 1.4147", and conſequently the Difference 
between the Side and Diagonal will be .414 
Wo Now by Proportion it will be, as .414 

::6: 14.49 = the ſide of the Square. And 
Univerſally, by dividing the Difference be- 
tween the Diagonal and Side of any * 

2 


| [ 136 ] 
by .414, the Quotient will give the Side of 
the Square required. | 


GEOME TRICALLY. 


© By the forty ſixth Propoſition of Euclid's firſt 
Book, make a Square abCd (See Hig. 21.) of 
any Magnitude at pleaſure, and draw the Di- 
agonal bC, then with zd Radius deſcribe the 
Arch de, and join the Point d and e with a 
right Line; this done, on the Diagonal YC, ſet 
off EC=6, and draw the Line ED Parallel 
to ed until it meets with Cd produced to D, 
And CD will be the Side of the Square re- 
quired to be found. 


DEMONSTRATION. 


BESA us the Lines ed and ED are Parallel 
to each other, the Triangles Cd and ECD (by 
the ſecond Propoſition of Euclid's ſixth Book) 
have their Sides Propotional, whence it will 
be. C: EC:: Cd: CD, therefore Sc. 


9, E. D. 


PRO B- 


1 mp, == 


[17] 
PROBLEM LXIL 


The Rectangle E K is added to the Square 
DF (being of the ſame Heighthy whoſe 
Breadth EL is given S, and alſo the 
Area of the whole compound Rectangle 
DK, =60. Required the Side of the 
Square? 13 


Pu r 60 ra, 2 bb, and x ED the Side 
of the Square; then the Area of che ſaid 
Square will be **, and x the Area of the 
Rectangle EK, which Areas add 
their Sum is K* bx the Area of the whole 
compounded Rectangle DK ; whenee comes 
out this (Cee Hg. 22. 


en of TER ; 
I 7 « 2 | 

CO [2'x* bx —=a + 

I ＋ _w_ T pers 


„ 


1 


= ED, the Side of the Square which was to 
be found. 


N 3 


[ 138 ] 
Or thus... 


Pur x =LD+ LK, and (per Lemma} 
15 — 2 -, and n LK ;. whence, 


. x 5 ! 
multiplying = +Z by 2—7 the Frodus is 


K* 52 


2 ory which, by the Queſtion, is equal to. { 
4. compound Rectangle DK. | 


2 +61; = 44aT be. X 
3 A4 E. =v/4x60 Fa. 
16.62 LD LK, * being known, 


2. 62 


mere will be given LD = 71121 81. 


13.62 
and LK=— —- = 6.81 = ED, the 


fme as before. 


CG? 5 . - Ti 


PR O B-- 
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PROBLEM LXII. 


4 Man buys ſome Ells La. Cloth fir 70 
Crowns; and finds, F be: bad 4 
Ells more, be had then bou 4 every El 
2 Crowns cheaper. How many Ells did 
he buy ? 


LzT 70=a, 4=b, and 2=c. And for 
the Number of Ells of Cloth. put x, and the 


Price of 1 Ell will be . Crowns: But ſuppo- 
ſing he had had xjb Els for a CO then 
1 Ell at that rate will coſt - =" ; Crowns, 


which is 2 or c Crowns leſs than = Now, 


ſince the Difference of theſe. two Quotients is. 
2 or c 9 add that Difference to the leſſer 


Quotient By 5) to the end they may become 
equal, and there will be had this 


n 


2 
Number of Ells he bought for 70 Crowns, 


which coſt him 2 = = 7 Crowns an Ell, for had 


10 
he had 4 Ells more, then 155 


would be the Erice of an Ell, which is 2 leſs 
than 7, the Anſwer which was required. 


PROBLEM LXIV. 


0 
8 
+> 


A jet of boon Companions dining at an Inn 
the Reckoning in all came to 17 5 Shil- 
lings : But, before the Bill was paid 
off, two of them flunk away, and then 
the Club of thoſe that remained came to 
10 Shillings a Man more. How many 


were there in Company? 


Pur 175 a, 10=b, and for the Num- 


ber of boon Companions put x; then, had 
not 


rer —-,-= 10 the 


=; Crowns 


>» 15 JJ mv 


[741 ] 
not 2 of them ſlunk away, each muſt have paid 


—Shillings towards the Reckoning, but becauſe 


thoſe that remained cleared the Score, each 


paid 7 — : Shillings a-piece, which by the 
Queſtion is 10 or þ Shillings more than _ 


Now to bring theſe two Quotients to an Equa- 
lity add 10 or b Shillings to the lefſer, and 
we ſhall have the following 


6 uu 2 


Ma 
= 7 the Number in Company, which was re- 


quired, And had not two of them ſunk " 
each. 


L 142 ] 
each would have paid * = 25 Shilling, 


but becauſe 5 paid the Reckoning, they will 
pay 119 — 35 Shillings a-piece, which is 10 


Shillings more than 25. 
PROBL E M LXV. 


To divide the Number 21 into two Parts, 
fo that J the greater be divided by the 
leſs, and again the leſs by the greater, 
and then the firſt Quotient being multi- 
plied by 4, and the latter by 25, the 
Number produced may be equal... 


LE IT 21=4,4=b, 25=c, and x the 


greater part, and y = the leſs ; then by the 


Ix y a. 
WT 2 *5.ꝗ 1 
1 
L  —#43] 3» =4— x ;- which ſubſtituted 
in the ſecond Step 


122 bæ* "a 
X A5 ac — cx 


„ ee, it = cen m aer Fer 
6 


„ ns MEI £85 I ig) 
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6 ox —bx* — 246% e 
3 — a'c 

7 8 c==b c—b 

8 in Numbers 9% — 30 — 525 

9 Cr r* — 50x + 625 =100 

10 un 2 11% — 28 100. = IO 


11 + 25012 = 25 J- 10 =15, the greater 


part, and 21 —15 =6 the leffer, the parts re- 
quired to be found. 


PROBLEM LXVL 


Let the Line AB be divided in C, þ6 
that AC may be 8, and CD 6: We 
are to divide the ſame Line AB in D, 
fo that the Rectangle under AD and 
DC may be equal to the Rectangle un- 
der AC and CB, or to the Produci 


from 8 and 6, which is * Required 
the Segment C D 


LET S8 = a, 6 b, 48 Sc, and for the 
Segment CD (See Fig. 23.) put *, and the 
Segment AD will be= a x. And by the 
Queſtion we ſhall 


have 


_ = 4 = CD the Segment re- 
quired. | 
PROBLEM LXVI. E 

Let there be a Rectangular Garden ABCD, 

the Length of which AB 1s thrice the | 

Breadth AD: And reckoning 18 Per- 

ches from B towards A, that is BE, 
and drawing EF parallel to AD, let 
* the Area of the remaining Rectangle 

ED be given = 120 ſquare Perches. 


What was the Length and Breadth of 
the ſaid Garden? | 


Pur 120=a4, 18 b, and x= AE; then | 
(per Fig. 24.) ABDA x, and (by Av. 3.) AD t 


= - . Now fince by the Queſtion 3AD 
= AB. 


Therefore, 


[145]. 


34 


Therefore, I 5 7 x = => 

$2 analy a 
I . 4 ＋ bx 35 f- 
2 City. Trae 


S 
5 by: © une SLES: 

5 5 . * 
+ DD Ts 
Hence the Length AB=18 ＋ 12=30, and the 
Breadth AD= —=ro = 9. E. 7. * 


PROBLEM LXVIII. 


Let 600 Soldiers be diſpoſed into an oblong 
Battle; which the Colonel willing to 
make broader, finds that if he takes away 
10 Ranks from the Length, he ſhall aug- 
ment the Breadth with two Ranks. What 
was the Number of his Soldiers through 

every Rank in Length and Breaath # 


Poe 600 Sa, 10=b and 2=c; and for 
the Number of Soldiers in Length put x, then 
(per Ax. 3.) the Soldiers in Breadth will be 

a 


ond and by the Queſtion x — b multiplied 
O by 


[146] - 
by Te the Product will be equal the given 


Number of Soldiers a; hence the Prolem will 
be reduced to the following 


77 = EY. 60, and ſo 


many Soldiers the Colonel placed in the longeſt 
Nn or Length, which being known, the 
Number of Soldiers ark in the leſſer Rank 


or Breadth will be = =10; for 60 — 10 
(= go) multiplied by 10 2 (= 12) the Pro- 


duct Is. the ſame as 10 times 60, that is, 600. 
| 9. E. F. 


12 PR OI 
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PROBLEM LXIX. 


A Man buys a Horſe, which he fells again 
for 56 Crowns, and gains as many 
Crowns in 100 as the Horſe coft bim? 


How much did he grve for the Horſe? 


PuT 100=a,. 56=b, and x = the Num- 
of Crowns the Horſe colt him; then (per Av. 
1.) he will gain þ — x Crowns by felling the 
Horſe again. Now to bring this Queſtion 
to an Equation,. ſay by Proportion, Thus, 
as a: x::x: b—x: Therefore by multi- 
plying the Means together, and Extremes, 
there will ariſe this 


Equation, [1 |x* = ab— ax. 


1 Tax[2|x en 

5 
2 C3 T= + — 
| TIF 


2 — 


by 2 bf 
3* —_ A | 


„ - 
+ —>(5 x=—=+v ab = 240 


N 


Crowns, and ſo much he gave for the Horſe, 
which was required to be found. 


P ROB-- 
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PROBLEM IX% 


A certain Linnen-Draper buys two St orts 
of Linnen for 30 Crowns, one finer, the 
© other coarſer. An Ell of the fineſt coſt 
as many Crowns as he had Ells: And alſo 
28 Ells of the coarſeſt at ſuch a Price, 
that 8 Ells coſt as many Crowns as one 
Ell of the finefl. How many Elli of the 
fineſt Linnen did he buy, and what Price 
aid be give for them both? | 


0 


To ſolve this Problem, put x = the Num- 
ber of Ells of fine Linnen ; and fince one Ell 
coſt as many Crowns as he had Ells of that 
fort, conſequently x Ells coſt x Crowns; and 
by the other Condition of the Queltion, 28 


Ells of coarſe Linnen will amount to . or 


3:5x Crowns, whence * ITY 3.5 is the Price 
of both Sorts of Linnen, which, by the-Que- 
ſtion, is =to 30 Crowns. | 


2 ＋3. 5X = 3O. N . 
* 3.5 * 3.0625 =33. 9926 


1 C2 
a 22 ＋ 155.15 | 
3—1.7514|4=4, the Number of Ells of 


fine — as was to be found, for which he 
gave 
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gave 16 Crowns, and the 28 pla of 45 ; 
Linnen coſt him 14 Crowns. 2. E. F. 


PROBLEM LXXI. 


In, a. certain Rectangular Gandas;! tb 


Length of which AD is 22 Perches, 
and the Breadth AB is 10, the N 573 


D Gi to be made in a nn arallel 


to- the Sides of. the Figure, ſo that the 
Area of the ſaid Walk or Gnomon DG 


may be equal to the remaining Nectangle 


FC, or that the Gnomon DG may 
be half of - the whole, Figure. ABD 


proposed. Required the Breedth LY the 


ſaid Gnomon DE, BG? 


Pur 22 a, 10 ck ind * che Breadrh 


of the Walk DE (See Eg. 25.) put 'x; then 
GB=b—x, and the Area of the Gnomon 
GD is ax | bx — ** 3 which, by the Queſtian, . 
is equal to half the given Pirallelogram AC. 


Therefore, I lax ＋ by — ff ==, 


* 


ab = 
ov 1 
＋ . ; ab - | _ 
A nary, | 


Co 


i 


"P =6+g. 29=3. 29 Perches, | 
dis Breadth of the Gnomon. NR. 


e LXXII. 


of three proportional Numbers there is the 
"middle Term groin = 12, and the Diffe- 
rence of the Extremes = == 10, * red 
_ ihe Extremes? 4 


| 


PUT 12 , "NY * = the leffer Ex. 
Wome; and (per A. 2.) the greater will be 

x7-Þ; and by the Laws of Geometrical Pro- 
3 Na 


Analogygaſs : 4 4 es 
1 Exp, I * "+ bu = of 
* CO ob +=: d 
win 5 ** b 4.4% 4 = 4 4 
x” n an 

3 v2 2 22 

1 

9 e =-8, the 


leſſer Extreme, and the greater will be 9—＋10 
2 18, for 8 +12: "+7128, which was to b 
bd. * | 


\ 
e 


Bu r 


Lr! 


Bus becauſe there is given the Difference 
of the Extremes, let x repreſent their Sum, uy 


(per Lenne — rn - will 72 2 


8 SH 12 +f, =26=theSum of 
the Extremes, * being found, the greater 
Extreme will be = = 18. and the __ 


e the very fame as by the fore 


2 2 


going Method. 


PROBLEM 
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PROBLEM ILXXII. 


Of three proportional Numbers there is 
given the Sum of the firfl and ſecond Nh | 
= 10, and the Difference of the ſecond 
and third = 24. ' Required. the ſeveral 
Numbers? * 


-Lz 104, 24 = b, and for the ſecond 
Number put x ; then (per Ax. 1.) a — xt g the 
firſt, and the third is = x. And by the 
Property of Geometrical Proportion it will- 
be, as | 
Ergo, 
2  +ſjz3[2»* + bx— ax= ab 


3 26 


4 — * : K:: *: 5 -A. 


ID my 
I 
| 
T 

W 12 -: 
* 
2 
| 
— 


Then, 5 = 
cn eL 


6 iE VZ 


c c 6 
— == — _ — 2 the ſe. 
7 : 766 5 . Ny | | 
cond Number in the Series, whence the firſt 
will be 10 — 8= 2, and the third =24 8 
=32; foras2:8::8:32 V. K. 
| | P R O- 


l 
P'R'0-B'L E M"LXXIV. 


Of four proportional Numbers there is given 
the third = 12, alſo the Sum of the firſt 
and ſecond = 8; efides the ſecond Num- 
ber being fubtradted from its & quare, 
the Remainder is to be the n Re- 
quired the ſaid Numbers? * 


To ſolve this Problem, put 12 = 4, 82 -b, 
and for the ſecond Number put &; then (per 
Ax. 1.) the firſt Number will be =b— , 
and by the Queſtion, x* — x will be the fourth. 
Number. And from the following Analogy, 

wiz, b —x :X: 4 * — x, there will ariſe, by 
multiplying the Means and Extremes, this 


- Equation, I „ = x3 —bx PX AN . 

I 18 ie = $05 

2 r zr: -b -r 42-5 f 

5 Ae, ans ; 

8 ge — 9 * ＋ 20.25 = 25 

e f jar 5 Vg. 25.2.5 | 
6 + 3p =acg 6 5. Having 

ths found the ſecond Number, the firſt 

will be = 8 — 5 =3, and the fourth =25 
—45=20: tor as 3 : 5 2:12: 20, the Num- 

bers * was required. EY 

a P R O- 


C 
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PROBLEM LXXV: 


Of four Numbers in continued Proportion 
there is given the Sum of the Means 
==-24,, and likewiſe the Sum of the 
Extremes = 56. Required the. ſaid 
Numbers ſuppoſing. that the firſt is the 


leaſt of all?) 


Pour 24= 2a, 56 b, and 2x = the Dif- 
ference of the ſecond and third Terms ; then 
(per Lemma) a — x will be equal the ſecond 
Term, and the third will be ax; and by 
* Analogy, as a—# : 2 4 :: a+x 


ITS — = the fourth Term. A 


. 1113 R 


a — 24 ＋ K 2 LAY 


tion, II — 
Ne 
| =ab + bx | 
Eee, u- 


B T3 gar Ta. 


3 


I Fe? DH 
+ 14'6ax? -r — 24, this 
be ＋ | | Equation in Numbers will ſtand 
thus, 528K = 4608 | 
5 = 128|6jx* = 36 | 2 | 
6 . Ayl =v 36. =6, which being found, 
the ſecond Term will be = 12 —6 = 6, and 
the third = 12 ＋ 618; andas18:6::6 
+'2 = the firſt Term. Again as 6: 18 : : 18 
2:54 = the fourth, or having found the firſt 
Term, the fourth will be = 56 —-2 = 54, for 
G2 : 62218254. e 1 So 


PROBLEM LXXVI. 


Two Country-womern, A and B, carry 100 
Eggs together to Market, in the ſale of 
them, one took as much Money as the other : 
but A (who had the largeſt, and conſe- 
quently the beſt Eggs) ſays to B, had J 

carried as many Eggs as you, I ſhoultl 
have had 18 Pence for them ; B replies, 
if T. had brought as many Eggs as you, 
T ſhould have had but 8 Pence for them. 
How many Eggs had each? 


To anſwer this Queſtion Univerſally, put 
100=a, 18=b, 8=c, and x= the Number of 
Eggs A carried to Market, and (by Ax. 1.) the 
Number of Eggs B carried will be a—x. 
Now fince the Eggs A carried to Market were 
ſold at ſuch a Price, that had they been equal 

in 


Lite! 
in Number to thoſe B carried, ſhe would 
have had þ Pence for them. Therefore as 


: b:: x: de Pence A ſold her 


a—* 
Eggs for: and again, had B had the Number 
of Eggs A carried to Market, ſhe could 
have made but c Pence of them. Therefore 


2 = the Number of Pence 


* 
B received for her Ee ggs. Hence, by the 
on, there will be Tad this, 32 


bx ac —c 
Equation, 1 — 2 — 


* : : : 


ac -a - Q 


1 Xa—x|2'bx = 
: X [3 be; = — an — de = ox 
. 6 er 24cx = a*c 


Ke: 
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the Number of Eggs A carried to Market, and 
the Number B carried will be 100— 40 = 60. 


ena 


FA LXxvn. 


Two Country- men, A and B, fell their Corn 


at different Prices : A fells s 20 Buſhels ; 

and B recei ved for one Buſhel as many 
Crowns as he fold Buſhels : A percerves 
that if be had ſold as many Buſhels as 
B received Crowns, he ſhould then have 
received 252 Crowns ; ; but both together 
received 176 Crowns. How many Buſhels 


did B ſell, and what Price had A? 


Pur 20=a, 252 =b, and 176 h , and 
x= the Number of Buſhels of Corn B fold, 
for which, by the Queſtion, he received x* 
Crowns: And ſuppoſing A had fold x* Buſhels 
of Corn for þ Crowns, at the rate he fold 3 
Buſhels for. Therefore for a Buſhels he will 


ab 
receive on Crowns which two Sms are equal 


to c. 


Mu A L—— OO. OO — —— —— 10 


N 7 
That is, Ir lx +S=e | 
z- ** f * ＋ ab= cx 
1 +; Xx =—& 

COL |[— co? 3 — ab 
: 8 % $2.4 
2. - c * 
ee, eee 
wn c a 
| -[6 [x47 == q-/= -ab. 

r 

| A * | 

$5" p14. 5c 


Buſhels of Corn B fold, for which he received 
36 Crowns, and the Price A had for his 20 

Buſhels will be found, by what is ſhewn above, 
to be 140 Crowns, or as 36: 252 : : 20 
140. 


PROBLEM LXXVIII. 


Two Merchants ſell 21 Elk of Chth : The 


firft fells 1 Ell for as many Crowns, as 


7s 7 of the Number of Ells that the . 


cond had ; and the fecond fells 1 Ell for 
as many Crowns, as 1s 3 of the Number 


9 Y the Ells that the firſt had. The Sale 
being 


—— 1 a__——— Ou ODÞMwoMD._ « 


i" 5 a 
being over, they had taken 48 Crowns in 
all. - How m ay Ells did each fell, and 


at what Price 


To ſolve this Queſtion put 21 = 4a, 48 , 
and x = the Number of Ells the farſt Merchant 
fold ; then (per Ax. 1.) 4 - x. will be the Num- 
ber of Ells — — Merchant ſold; anct be- 

cauſe the firſt Merchant ſold one Ell for as ma- 
ny Crowns as is of the Number of Ells that 


the ſecond had. Therefore as r 2 


* » * 


: Mop Wes the Crowns. the firſt: Merchant. 


5 
ſold his Cloth for; and again, fince the ſecond 
Merchant ſold one Elf for as many Crowns 
tmn 


had. Therefore as 1 : =: 1: 2—*᷑ꝝ⸗ 


=the Number of _ the ſecond Merchant 
fold his Cloth for. 


I | 
' 
| 

4 
| 
| 


e Nancy 
Conſequently 1 — : : += T = =, 
p x 5 and 3|2|8ax — 8x* = 155 
2 5 | 3] $x* — 8ax=— 155 


3 1-8 4 * ax = 8 


P 2 


— — — — 


: 
- 


b 


a 
$11». 
| 2 


the Number of Ells the firſt Merchant fold, 
and the ſecond fold 21 — 15 =6 Ells. Ha- 
ving thus found the Number of Ells of Cloth 
each ſold, ſay as 1: :: 15: 18 the Number 
of Crowns the firſt Merchant received for his 
Cloth, and as 1:  :: 6: 30 Crowns, the 
Price the ſecond Merchant ſold his Cloth at, 
for 18 + 30 = "ah Which was required, 


PROBLEM LXXIX. 


Tuo Merchants have à parcel f Silk ; the 
firſt 40 Ells, the ſecond go : The firſt 
ſells for à Crown ; of an Ell more than 
the ſecond: When the Sale was over, 
they had taken between them 42 Crowns. 
How many Ells did each of them fell 

for a Crown? | 


Fot the Number of Ells the firſt Mer- 
chant fold for x Crown put x ＋ 1, and the 
g 3 ſecond 


9 
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ſecond will ell x Ells; then as & E! Ells : x 


C 


. _40 
= 


and. Hi 


: x Crown: : 90 Ells: — crowns; which 


two Sums together are . to 42 Crowns ; 
whence there will be had the AY 


Equation, 


+» 
[ 
+> 
D 
co Ou +> 1 


1308+-20= Ro 
an? — 116K 30 

* — 2.76 . 7143 

x* — 2,76xT1.9044=2, 6187 


x— 1.38 =y 2.6187, 
lx = 2.998, or rather 3, the 


Number of Ells the ſecond Merchant ſold for 
1 Crown, whence the firſt Merchant muſt 


ſel 3: Ells for the ſame Money, 


b; 


LE. J. 


PROBLEM: 


* 


'&.. BW 
PROBLEM LXXX. 


7 o find a Number, to the quadruple of 
which if you add 91, the whole ſhall be 
o the Square of the Number ſought, 


as.3 to 4 


To ſolve this Queſtion Univerſally, put 91 
Sa, and for the Ratios 3 and 4 put m and u, 
likewiſe for the Number ſought put x, then 
is Quadruple will be 4x, and Square =x* 
hence by the Queſtion we have this | 


Analogy, f [Ar Fa: K :: : 1. 
1 Ergo, 2 h ＋ an = mx*. 
0/068 »« 420+ axhyvY 
AT — | + RX 1.67 
3 2 e 
a 2 
Cni-tx? A 24109 
S jo 1 m je 1 
5 0 2 6161 — x: 5 E 
of NET + 1-99 | 
* +..0 4 2 P = | 
00 | -_ 28 amn . 41n* _ 
EPS —+ ——=399 


or rather 14, the Number which was to be 


wy 


PRO B- 


[ 163 } 
PROBLEM LXXXI 


To find a Number, from the double of which 

F you ſubtra# 12, the Square of the 
Remainder leſs 1, will be nine times * 
Number Jought. 


Por 12 a, 9 b, and for the Number 
ſought put x, then the double of x 4% @ is 2K 
— 4a, Whole Square is 4x* — 4ax7- , from 


which take 1, and the Remainder, by the 


Queſtion, is 4 to þ times x. 


That is, |1 . e — 1 bu. | 
I TZ A —4ax —bx= =—4* xr" 


_ bx a1 
2 Sd r 
Subſtitute 2 for — 4 — 4 
, ws 4 "> 
a2 1 


and n for — a 
Es 4 


And |4|&— 2m - . 
4 Cas. — mT n-. 
5 wilble—m=vd mn. 

Tx NLV -x. = 11, the 
Number required For the Square of 22 — 12 
(=10) is 100, and 100 — 1 (=99)i5=9X11, 


P ROB. 
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PROBLEM LXXXI. 


To divide the Number 19 into two Parts, | 
7 that the Sum of the me * the 


Parts will be 193. 


Pur 19 g, 193 , and x= one of the 


Parts; then (by Ax. 1.) the other Part will 
be a—x; and the Sum of the Squares of the 
faid Parts is a — 2ax + 2x2, which by the 
Queſtion is equal to b, hence we 


have 


nd @ 
2 —2 
9 C 


4 w2 


5 += 


a? — 2ax + 2x2 =b, 
2x* —24x 25 — 47 
þ — 4a? 


1 ( ES 4 !. 4 7 
a U"2h — 4 
2 " VEN 

6 = £ — . = 12, equal 


the greater Part, and 19 — 12 =7 the leſſer, 
which was to be divided. 


Or 


[ 165 ] 
Or thus. 
Pur x =the Difference of the two Parts, then 
(by the Lemma) - + 8 is = the greater Part, 


and © will be the leſs ; and the Sum of 


Squares of the ſaid Parts will be — ＋ = 
which by the Queſtion is equal to þ, 


Wt a? x 2 

That is, III + — . 

I x 21214? x? =2þ 

2 — 23 [ 3X =2b — 42. 

3 n 2 [AX N 20 — 4%, = 5, Having 
thus found the Difference, the Parts are given 
from what is ſhewn above. 


PROBLEM LXXXIII. 


To divide 7 into two Parts, fo that the 
Difference of the Squares, which are 
made from the treble of the leſs Part, 
and the double of the greater, may. 
be 17. 


PuT7=4, 17 = b. and call the greater 
Part v; then (per Ax. 1) the leſſer will be 


— 4 


=q—x; the treble of the leſſer Part is 34 
— 3x, and double the greater 2.x M which parts 


; U 166. } n 


being ſquared becomes ga! — 18ax - gx? 
and 4x*, and 4x* taken from 94 — 18ax 
For: is equal to 94 — 18a ＋ 5x?, which 
by the Queſtion, is equal to b. Hence we 


have this 
Equation, [1] 94* — 18a ＋- 5x* b. 
1 — 9&[2|5x* —18ax =b — 9a? 
X l 1 8ax —— 96. 
8 ? e b5-1444* 
„ 183 23244 20 45 
3 N 5 «hi + 1800 
u Z 5 . . 
N 10 r 
| 183 % [ 184, Nob+ 1440 
nn =— _ = 
67 | 10 — 100 > 


which 1s the greater Part ſought, whence the 
lefſer will be = 7 — 4 =3, for 3x3=9, and 
9 times 9 is 81: Again 2 * 4 8, and 8 times 
8 is equal 64; take 64 from 81, and the Re- 


mainder is 17. 


2E. J. and D. 


PRO. 


* 


1 | 
CW 7 8 


PROBLEM LXXXIV. 


A Man buys a Piece of Linnen, and by 
. ſelling it again, he gains 12 Crowns —&. 
of what he bought it for : And finds by 
this Means that he had gained as much 
fer 100 Crowns as the Linnen coft him. 
What price was the Linnen bought and 
fold at? 


Por 12 ga, 100 , and-10x-= the 
Number of Crowns the Linnen coſt him; then 
a— x is what he gained by ſelling it again. 
And from this 


Analogy] 11b : 10x : : 10x : -&, we ſhall - 

have [2}ab — bx = "— * 

2 --- bx| 3] 100x * +-bx==ab, and becauſe bhap- 
F pens to be equal to 100, we ſhall 
have [AIX EX a 
4 CO}? TK 2A ＋ 25 

6 
7 


5 w2l6|x45.5=v a-.25. 
x=— .57Tv a+.25.=3, which 


multiplied by 10, the Product is 30, the Num- 
ber of Crowns the Linnen coſt him, and 12 
— _ = 9 Crowns, is what he gained by ſelling 


| 


ic 
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It again, conſequently the Linnen was ſold for 
39 en the Anſwer required, 


PROBLEM LXXXV. 


A Man "RY 18 Ells of Chth of = titer 
"forts and colour, ſuppoſe red and black 

 eohat he bought of each coft 40 Crowns : 
And be pays for every Ell of red Cloth 


1 Crown more than for the black. How 


many Ells of each fort did he buy? 


Por 40 a, 18 B, and x = the Num- 
ber of Ells of black Cloth; then (by Ax. t.) 
the Number of Ells of red will be = þb x. 
And, ſince he gave a Crowns for each fort, 


x Ell of black Cloth will coſt © Crowns; 


Crowns will be the Price of 1 Ell 


| and 
— 


| of red ; but, by the Queſtion, exccels 


5 — * 
| — by 1 Crown, therefore add 1 to Ty and there 
1 will ariſe this | 


Equation, | 


2Xb—x| 3 fab {bs — ax — x* = ax 

3 TAT za bab. Put am a-, 
and 5 x * 2mx = ab | 
5. CO Te md le 
6 w2 ET 

7 —mj8|Isx=—m an“. 10, 


the Number of Ells of black Cloth, and 18 
—10=8, the Number of Ells of red. 
W.W. R. 


PROBLEM LXXXVI. 
A Man buys 120 Pounds of Pepper, and 


as many of Ginger: and received for 4 
Crown one Pound of Ginger more than 
of Pepper. So that the whole Price of 
the Pepper came to 6 Crowns more tban 
the Price of the Ginger. Flow ma 

Pounds of each did he buy for a Crown 7 


Pur 120 ga, 6 b, and #= the Number 
of Pounds of Pepper he bought for 1 Crown, 
and for 1 Crown he had «„ Pounds of _ 
Ginger, And by: this wn ee as x * 
. 


| [ wh} 

of Pepper: 1 Crown : : @ Pounds of Pepper 
= Crowns = the Price of the Pepper ; and a- 
gain, as x 1 Pounds of Ginger : 1 Crown 
| 7 Crowns, che 
Ptice of Ginger. But becauſe the whole Price 


of the Pepper came to þ Crowns more than the 
Price of Ginger, to the end therefore that they 


may become equal, add þ to 


: : @ Pounds of Ginger: 


„ „ 5 5 F. 25. 4, 
| 7 
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the Pounds of Pepper bought for 1 Crown, and 
4+1=5 is the Number of Pounds of Gin- 
ger bought for the ſame Money. ©, E. J. 


PROBLEM LXXXVIL 


A Man buys 80 Pounds of Pepper and 36 
Pounds of Saffron, fo that for 8 Crowns 
he had 14 Pounds of Pepper more than 
he had of Saffron for 26 Crowns, and 
what he laid out amounted to 188 
Crowns. How many Pound of Pepper 
had he for 8 Crowns, and how many of 
Saffron for 26 ? | 


To ſolve this Queſtion, put x = the Num- 
ber of Pounds of Saffron bought for 26 Crowns, 
and the Number of Pounds of Pepper: bought 
for 8 Crowns will be x ＋ 14. Hence as x 
Pounds of Saffron : 26 Crowns: : 36 Pounds 


of Saffron : 930 Crowns = the Price of 36 


* 
Pounds of Saffron. And again, as x 14 
Pounds of Pepper: 8 Crowns : : 80 Pounds 
640 
11 
Pounds of Pepper. But the 80 Pounds of Pep- 
per and 36 Pounds of Saffron together coſt 
188 Crowns by the Queſtion, 5 


Crowns = tke Price of 80 


of Pepper: 


Q 2 Therefore; 


Tberefore, p (936 _ — . =188: 


=. Kor 14 
640 
| 2 1926 I» ——== 188 

*. F 15 WS : 9 1 
2*x+1413|936x+13104+640x=188x"' 
pF). 2632. | 
3 EA by 188x* ＋ 1056* = 13104 

4 1885 * 48.6% = 69.7 


5 x* + 5.6 E 7.84 2 77.54 
6 — 2\7| x 4-2. 8 77.34. 8.8 
ar — 2.88. 6, the Pounds of Saffron 


- bought for 26 Crowns, and for 8 Crowns he 
had 20 Pounds of Pepper, which will be ca- 


My proved from the Analogies above. 
: 2 E. . 


PROBLEM LXXXVII. 


A and B between them owe 174. Pounds, 


A pays 8 Pounds a Day, and B pays 


the firſt Day 1 Pound, the ſecond 2, the 


* third 3, and ſo on. In how many Days 


will gy clear the Debt, and how much 


did each of them owe? 


| Pur 174=4, 9 = b, and for the Number 
of Days they required to pay the Debt in put 


&; then the Number of Pounds A muſt pay 


2 0 


1 


I 

of the Debt will be bx, and, by the Laws of 
Arithmetical Progreſſion multiply the Num» 
ber of Terms le 1, viz. x — I, by the com 
mon Difference of the Series, which is 1, and. 
the Product is x — 1 equal the Difference be- 
tween the two Extremes, to which add 1, and 
the Sum is x the laſt Term. Now: the laſt 
Term more. the firſt is = x , which Sum 


multiplied by = (= 4 the Number of Terms) 


the Product will be N the Sum of all. 


the Series = the Number of Pounds Bowes, 
which added to bx the Sum will be = a, 


That is, 1 ua 


1 _ x 2/2|x*+-x-2bx=2a. Put 1 z m. 
And zh DE re | 


3 Ca- ＋ zux LA 24 n 
4 eee 


. öl - EN Y =12, 


the Days in which A and B paid the Debt, 
of which, by what is ſhewn above, A. owed+ 


96 Pounds, and B 78, the Anſwer required, 


Notwithſtanding the vine Method of 
Computation produces an Adfe&ted Quadratic 


3 | Equation, 


« 
F A) * - 


— 


9 , 
* 


8＋ 1= 9|=[r65| x 
; 8+ 2=10]=[155] 2| 
| 8 3211 54 144 | 
8 4=12 1132 4} 
8 5 2 13119 51 
8 ＋ 6=14]=] 10s, 61 
8+ 7=15|=| 907 
8+ 8=16|=] 74] 8} 
[8 9=17]Þ 57] 9 
84-10=18|=| 3910 
8-11=19]=| 20[11| 
12 2 


_ Haw many Crowns had he at firſt ? 


"wo 


Equation, 'the Number of Days of Payment 
may de found by Subtraction only. Thus, 


T n » greateſt Number in che right Hand 
Column being 12, give the Number of Days 


of Payment, the fame as before; which be- 


mg known, the reſt is obvious. 
PROBLEM LXXXIS. 


A certain Man intends to. travel as many 
Days as he has Crowns : It happens that 
every following Day of his Feurney be 
bad as many. Crowns as had the Day 
' before, beſides tuo Crowns over and 
aboue : and when he came to his Jour- 
- ey. 5 end. be finds he had in all 45 Crowns. 


Tris 


©. 


[17s 1 


T « 14 Queſtion imports no more than to 
find a Series of Numbers in Arithmetical Pro- 
ion whoſe Sum is 45, and common 
Difference 2; ſuch, that the firſt Term and 
Number of all the Terms ſhall be equal, 


To effect which put x = the Neander of 
Crowns he had in his Pocket when he firſt ſet 
out, or Number of Days he TravePd, and 
(by Corollary 2. Chap. 6. Part I, of Ward's 
Introduction) we ſhall have x — 1x2 = 2x- 
— 2 the Difference between the two Extremes, 
to which add the firſt Term, wz. x, and the 
Sum 1s 3x — 2 the laſt Term. Now the Sum 
of the farſt _ laſt Terms, Viz. 4x - 2 


multiplied by - (Sz the Number of Terms.) 


the Product will be 2x* — x the Sum of all 


the Series, which by the Queſtion is equal o 
45 Crowns, hence there comes out this 


Equꝛtion, f 2x7 —xX=45. 


" 


* 
x 22 of EY 3 22.8. * 


x | 25 
2 C3 * — e 22.5 ＋ 67 


3 un ZA X—- 1 N 22.5 F. 8 
4 ＋ 4|5\x = 5; the Number of Crowns +. 


he had at firſt, org er OS + 13 4A 
=45 Py > 
PROBLEM 
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PROBLEM XC. 
A certain Traveller goes ꝙ Miles a Day, 
three Days after another follows him, 
" «obo the firſt Day travels 4 Miles, the 
_ ſecond 5, the third 6, and jo on, gaining 
a Mile every Day. In what Time will 
be overtake the former. 


Pur = the Number of Days he Tra- 
veled that goes 9 Miles a Day, and the Num- 
ber of Days the other Traveled will be x—3 ; 


hence he that Travels 9 Miles a Day, Travel- 
ed in all gx Miles, and the other, becauſe he 


makes his Journey in Arithmetical Proportion, 
- zwhoſe firſt Term of the Series is 4, and com- 
mon Difference 1, and likewiſe the Number 


of Terms x — 3, by the Quotation in the 
7 4 ion in 
foregoing Solution, will Travel 2 


| 2 
Miles, which muſt conſequently be equal to. 
9x, whence ariſes this 


Equation, 115 1 — = =9x. 

1 x2[2]x8* +x—12=18x 

2 'T]3]|x* —175=12 . 

3 CO 14 x* — 17 ＋ 72.25=84.25 
4 N 8.5 =v 84.25. =9. 17 

5 T8-5161x= 17.67, the Number of Days 


he 


1 771 | 
he travelled that goes 9 Miles a Days, whence 
the other Traveller will overtake him at the- 
end of 14.67 Days, the Anſwer required. 


PROBLEM XCE 


Two Travellers ſet out at the ſame Time 
from two Cities, the one from A, and 
the other from B, which are 78 Miles 
diſtant one from another ; ene of them goes 
6 Miles every Day; and the other 2 
Miles the firſt Day, 2 and @ half the ſe- 
cond, three the third, and ſa on, adaing . 
half a Mile to every Day's Journey, In 
what Time will” they meet with one 
another ? . | 4 5 


| I x order to folve this Problem, reduce the 

| diſtance between the two Cities into half Miles 
which will be 156; and he that Travels 
6 Miles a Day will go every Day 12 , half 
Miles, and the other will go 4 half Miles the 
firſt Day, 5 the ſecond, 6 the third, Sc. 
increaſing !. a Mile every Day till he meets 
with the former. Now ſince they both ſet out 
from the two Cities at the ſame Time; and 
proceed towards one another, they will each 
make his Journey in the fame Number of 
Days, which Number call x, then he that 
Travels 12 half Miles a Day will deſcribe the, 

| _ ſpace. 


r 
pace 12x half Miles in x Days, and the other, 
ſince the Number of half Miles he Travels 
every Day is a Rank of Numbers in Arithme- 
tical Progreſſion, whoſe firſt Term is given 
= 4, and common Difference 1, and the 
Number of Terms x, will make his Journey 


2 72 half Miles in the ſame Time, which 


2 | | 
added to 12x, the Sum will be equal to the 
diſtance between the two Cities ; whence the 
Problem will be reduced to this | 


N = 4 2 + 12156. 
1 In. x 7'21x* 31x = 312 
* 30% ＋ 31 o 240.25 = 552.25 


2 
3 u 2 7 s. 5 =y 552.25. 2 23.5 
4$=—15.5\5'x = 8, the Number of Days they 


| muſt travel before they meet. 


W.W.R. 


Or thus. 


Asp together ſacceſſively the Number of 
Miles they both Travel every Day, until the 
Sum amounts to 78 Miles the Diſtance between 
the two Cities A and B; and the Number of 
ſuch Additions will: give the Anſwer required. 
. {ke the Operation | 


| Daxzs. 


* r : 
N 2 TR 


IL 


„ +8 ny — i 
246 ＋f 2. = 16.5] 
36 ＋3＋ 16-5 225.50 
8046 73.3 7 25-5 35.0 & 
AQ15,*T4F 35 =145-0] K 
6.6 ＋ 4.5 F485 £1555 
2656 T＋5 T5 68.5 
1816 + 5.5 ＋ 66.5 [=178.0] 


Seeing in the left Hand column the Num- 
ber of Additions are 8, they therefore met 
each other after eight Days Travel. the ſame 


as before. 
PROBLEM XC 
Again, Two Travellers ſet out at the fame 


time from two Cities, the one from A, 
and the other from B, which are 120 
Miles diſtant from one another; the firſt 
goes 5 Miles a Day, and the other 3 
Miles tefs than the Number of Days in 
which they meet. When will they meet? 


PuT x = the Number of Days in which 
they meet, and the Number of Miles the ſe- 
cond Traveller goes every Day will be x— 3. 
And they will meet one another after the firſt 
has gone 5x Miles, and the other x? — 3x 
Miles, 

Whence, 


[ 186]. 


| Whence, r 23x F = 120, - 
Or, 2 * % e =d 6. 


2 CDOjzx* 2X T1121 
3 WAN +1 =v121=1 
4 sl = 10 Days, the Time required. 


PROBLEM XCIII. 


4 Pot 5 out from A towards B, who 
travels 8 Miles a Day: After he had 
gone 27 Miles, another ſets out from 1 
to meet him, who goes every Day = 

the whole Journey y, or Diſtarice of the 

Places A and B, and meets the firſt Poft 

after ſo many Days as ig , the ſaid 

HDiſtance. Required the Diſtance of A 
.and B? 


Fox * Diſtance ies the two Places - 
and: B put 20x, and the ſecond Poſt will 

- every. Day x Miles; and becauſe he — * 
flrirſt after he had travelled. as many Days as 
was an x Part of the whole Diſtance, he will 
make his Journey x* Miles in * Days; and 
the firſt Poſt will make his Journey to the 
Place where they meet 8x ＋ 27 Miles. 


Whence, 


[ 28x ] 


Whence, | 1'x*+-8x+27=20x. ' 


I +2) x*—12x=—27 
2 Cg —12x45-36=9 
w 2 |4'x—6=3 


3 Die 
4 -+315/x=9.conſequently 20x=180Muiles, 
the Diſtance between A and B. Which was 
required, 
PROBLEM XCIV. 
Two Merchants A and B go Partners, B 
brings 420 Crowns, and A receives out 
of the Gains 53 Crowns, and the Sum of 
both their Shares is 854 Crowns. How 


much did A bring, and how much did B 
receive out of the Gains? | 


To anſwer this Problem put 420 =a, 52 
= b, 854 c, and for the Stock A put in put x; 
then as x (=A's Stock): & (what he received 
out of the Gains) :: 4 (= the Number of 


Crowns B brought in): B. Gain; and by 
adding both the Merchants Shares together, the 
Sum, Viz. x + Fa, will be equal to 


c, hence we have the following 


R Equations 


— 


FI 


1 ab 
Equation, 1 f. 
1 X x ax ab ax -U c 
2 T3 Tn 
3 in Numb. [4] *x*—382x=—21840 
4 CO[;[x*;g2x+360481=14641 
5 w 2 [6]X—191=V14641,=121 
6 —+191[7Ix=312 the Numb. of Crowns. 


A put into the Stock. And as 312: 52 :: 420: 
70 = the Number of the Crowns B received 
out of the Gain, | V. V. R. 


PROBLEM XC. 


A Son asks his Father how old he was ? his 
Father replied thus ; If you take 4 from 
my Age, the Remainer will be thrice the 
Number of your Years : But if you take 
1 from your Age, half the Remainer will 
be the Square Root of my Age. Required 
the Age of the Father and Son? | 


Por x = the Father's Age, and the Son's 
Age will be = 2 Years, now divide — 


— 1 by 2 and the Quotient nn X which, 
by the Queſtion, is equal to the 1quare Root 
of x. 

| Whence 


[ * , 


fy 3 


—8 6 + 
1 22 e. 8 =x 


x3613 j 2—8*— ee Left 36x 
4, ** — = 50x=—49 


2 
3 
4 Cas, x ?—50x7J"925=576 
5 
6 


w 2 | 6 25/576. —24 
-=25 | 7 x=49 Years the Father's Age, 


and the Son's Age, by what is ſhewn above, will 
be found to be 15 Years. V. V. R. 


PROBLEM XCVL 


To find two Numbers, the Sum of leo 
2 es may be 317, and the Predud, 
if they may be multiplied by one ano- 


ther, 154. 
Pur 317 a, 154 , and x = the greater 
| EO 
Number; then (per Ar. 3.) > will be the 
leſſer, and by the 


Queſtion, | x* ＋ =. 2 
1 X-x* [2|x*+þ*=gax* | ; 
V 


X 
O 
al 


N 9 
5 Is 6 x=> bY ——d. 


21 7 
| -| | eo 
6 wt 7 tt. 5 4 dad — 145 the 
greater Number, and the leſſer will be 154 


14 
=11; for the Square of 14 is 196, of a 11 
121, and 1965-121=317. Q E. I. and D. 


The ſame otherwiſe. 


x Sum 


Tuvs, puts ,=Diff of the two Numbers. 


then yr Lemma.) the mr Number will 
be⸗ au and the leſſer = >; which being 


fared according to the Condition of the Que- 
ſtion, will ſtand | 


T hus 33 PET 


known, the Numbers 


4 * v 2b 
w 2 Gr N a2. 2g. which being 


required 


will be found from what” is 
ſhown above. 


Bor if for the leſſer Number be put x, and 
xy for the greater. Then by the 


Queſtion, J : 
d 7; 
for x?, gives|4 


4 Xy 15 


| 6 co, 7 


«4% . . — 4 
Pk 4s + by | 


" ws 


& Nb. 


. : 
4d hich fo; ined 


_—] 


Step» 


[ 1861 


18 4-44 — n 
1 x 92 a pd; 
a 44 
8. 12 E . 1.27 the 


Value of y eee 1 will be 
Menn from this Equation x* = * (See Step 
the third) for the Root, being al gives 
V = 1101 or rather 11, the leſſer Num- 
be Ot and the greater Number will. be xy 


= 11X1,27 =13.97 or rather 14. the ſame 
as by the foregoing Operations, 


This Method of Computation I never met 
with in any Author; nor will I preſume to 
fay it is my own Invention; for it was firſt 
communicated to me by my moſt ingenious 
and worthy Friend Mr Samuel Waters. But 
how he came by it, or whether it was his own 
Contrivance, I am at a loſs to determine. 


P R O. 
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PROBLEM XCVU. 
To find two Numbers, the Product of which 


may be 108, and the Difference of * 
© the Squares 63. - | 


Pur 108 S, 63= b, and call the greater 
Number x ; then (per Ax. 3.) the leſſer Num- 
ber will be-, and ſince the Difference of the 


Squares of che ſaid Numbers is equal to be, we 
ſhall have this 


Equation, | I 


dt. X36 
2 Täle ga“ 
4 


3 C 


4 


- 


6 


our Number, and — — ” gives 9 the leſſer, 
NE, 7 


The 


T 188 7 


' The ſame otherwiſe, 


Trvs, putz 


7 wz 


* 


111 


24 


9 


* 


S leſſer Number, and the 


xy = greater 
Difference of their Squares will be x*y*—x?, 
and Product x*y. 


| 


: 


MPS, By dby the Queſtion. 


xy — 


bÞ  _ which ſubſtitute 


* a 
5 for æ in the 1ſt 

i 

ge” 5-4 

* —4 21 

= - Pl th? ;: 

= Me py * 
e ee 

r 0 

ET. : 
. — 1.31 F. 


Having thus found y, x may be known from 
any of the three firſt Steps, which the Learner 
may find at his Leiſure, 


P R O. 


- TV 


11 
; P R OLE M XC Vm 


Tuo Farmers ſell two forts of Corn : A felt 
6 Buſhels ; B receives in all for his 20 
Crowns : Now, ſays B to A, if we add 
: the Number of my Buſkels to the Number 
of your Crowns, the Sum will be 28. Says 
A to B, and if I add the Square of my 
Crowns to the Square of your Buſhels, the 
Sum will be 424. How many Buſhels 
did B fell, and how many Crewns did A 


receive © 


LET 6 =a, 20 g=, 28 =c, 424 =d, and 
for the Number of Buſhels B fold put x ; then 
© — x will be the Number of A's Crowns; 
whoſe Square is c“ — 2cx75- #?, and the Square 
of B's Buſhels will be #*; which Squares added 
together, their Sum is c — 2c which, 


by the Queſtion, is equal d; whence ariſes this 


Page? 


I {c* — 2c 4 2x*= 
2x et 


dc? 
x? —(x= - 180. For c* 
75 is arti than d. 
| 80 425 * 
* — r 2 — 
* . 0 
24 — 4 
4+ 1 
| „ 
C C C 
Xx — es — — — 
. 
— 724— 
== — 4 
4 | | 
c T- 7 7 
3 2 


= 18 the "oh of . B ſold, which 
taken from 28, will leave 10 the 2 
of Crowns A received. 


V. V. R. 


P R O- 


1/ 
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PROBLEM cxix. 


To find two Numbers, the firſt of which 
＋ 2 multiplied into the ſecond 3, may 


produce 110 : and the contrary, 


the 


Vr. — 3, multiplied by the ſecond ++ 25 
may produce 80. 


For the firſt Number put x, and y the ſe- 
cond, then x 
and x — 2 multiplied into y 2 produces the 


following 
Equations, 3 
1 ＋2 2 
2 Sa - 
3 = xÞ+2 
4 + x—3 
5 256 

5 Xx2 
8 Xx—3 


11x 
2 
3 
4 


5 
6 


9 


0+ 2 multiplied into y — 3, 


xy—3x—-2y—6=110. 

. 6=80, 
xYy7"2y=11645-3x 
Xy— 3y=806—2x 


e 


; 


"7 FER 86x 


f 192 } 
9 = * af gx 2 * 
on 


2 1 

. S s — 2:5= 8, the firſt 
Number, and, by the zth or õth Step, the 
Second will be "ber to be 14 : for 8 FX 14 
. 10. and 8—3xX147-2=80. 

2. E. I. and D. 


4 


Or thus, 


Leer & repreſent the firſt N umber a as above, 
is E; the ſecond 1, 3. therefore 


FED ＋ 3 will be the ſecond Number, to 


which add 2, and the Sum is I DER 


Sum multiplied by æ — 3 the Product will be 


: 93 + 5 15, and the ſaid Product, 
by the Queſtion, is equal to 80, hence is ob. 
tained ned the following 


Equation, 


| * 


l 
I. 


T-9g T 
ITOxX—23 30 


22 15 8 


110x—3 305 


552104 * 

8 1-6. 2521 10. 25 
z. VI10. 25. 10.5 
xX=10, 5—2. 5 28 the firſt Num. 


. the ſecond, the fame as 


; ber, and 
+ before, 


Havixo now finiſhed theſe XCIX Queſtions 
and Anſwers further to excite the Genius of 


Analyſt, I ſhall conclude theſe 


oung 4 | 
few Pages with the following Problem, but 
leave the Solution to imploy his leiſure Hours. 


F Fx 


[734 ] 


PROBLEM c. 


Suppoſe a M Il. 81 Gallons f 
Wine when full, out of which a 
certain Quantity is exhauſted, and 
then the Cask 1s filled up again with Wa- 
ter; the ſame Quantity being again 

drawn out as at firſt, and the Cask 
again filled up with Water, and ſo on 
four Times (always filling the Cask with 
Water after every Evacuation) there 1s at 
7 found 16 Gallons of Wine left in 
the Cast beſides Water. The Queſtion is, 
. what — of Wine was drawn out 
each Time? 


8 * 88 


FT © a: 


2 


Ex RR 47 4 


JAGE 20. Line 1. read (of 70 Parts) 


(for 70 Parts.) p. 39, 1. 8, and 
"a and 11 divided by 1 is 11. B42; the 


laſt Line but one, read, of which= is 4x. p- 
63. 1. 4. > a for, read of, p. 79. laſt Line, 
for = + read LE P- 82. I. TS. fa 


. == read "2 — . p. 94. 1. 4. 


for 2b: x :: xa. read 2b: *:: * 4. p. 100. 


for aid, read ſaid. p. 113. l. 12. for 7 


120: read— + 220 and 1. 14. read Horſe ; 
and Foot deſerted, together with Sc. | 


* I 
Ld * 5 4 8. 4 
2 9 uu ocf 
0 q LS 
** __ az 
= +. Af a 
r 
* <0 4 
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